...the finest 


STVUCTUVES 
vest on 


RAYMOND 
FOUNDATIONS 


THOMAS JEFFERSON MEMORIAL 


Washington, D. C. 
ARCHITEC Ts: 
Eggers & Higgins, New York 


STRUCTURAL ENGINEERS: 
Elwyn E. Seelye & Co., New York 


CONTRACTOR FOR SUPER- 
STRUCTURE: 
John McShane, Inc., Philadelphia 


RAYMOND'S DOMESTIC SERVICES ... 
Soil Investigations + Foundation Construc- 
tion* Harbor and Waterfront Improvements 2 


Prestressed Concrete Construction * Cement- ‘RAYM OND 


mortar Lining of Water, Oil and Gas Pipe- ww 
lines, In Place. bee NCRETE PILE CO. 
Street New York 6, N.Y. 


RAYMOND’'S SERVICES ABROAD... 
In addition to the above, all types of General Branch Offices in Principal Cities of the United States, 
Central and South America 
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CLAY 


Clay Pipe can’t “oval” or squash out. Its 
easy-to-handle lengths hold their shape—wet 
or dry... hot or cold... under live or dead 
loads. Comparative laboratory tests prove 
there’s no safe substitute for Clay Pipe. It 
doesn’t expand or contract, never turns 
spongy in contact with detergents and other 
chemicals, can’t squash out under backfill 
loads. Clay Pipe is proof against chemical 
action. 


Pe 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N. W., Washington 6, D. C. 
206 Connally Bidg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, IIL. 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 


| 


That’s why it always pays to use Clay Pipe. 
Every section is guaranteed for 50 years. 
And Clay Pipe contains no critical, urgently 
needed raw material. It’s all clay—readily 
available. It never wears out! 
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ESSENTIAL ECONOMICAL EVERLASTING ia 


CIVIL ENGINEERING, The of Fagiocered Construction, November, 1953. Vol. 23, No. 11. 
Streets, Easton, of the Soci 


a. at 
for mailing at a special rate of postage 


on page 31. 


at the Post Office, Easton, Pa., under the Act of August 24, 1912, and 
Table of Contents is 


Published moathly by the Americes Society of Civil Engineers. Publication office 20th and 
, 33 West 39ch boxe New York, N.Y. Price $0¢ ac $5.00 a year in advance, $4.00 
‘and foreign postage $0 additional. Entered as matter September 23, 1930, 
provided for in Section 1103, Act of October 3, 1917, authorized on July $, 1918. 
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PRESSURE SPHERES 


EFFICIENTLY 
DEPENDABLY 
* ECONOMICALLY 


T 
7 


Steel Pressure Spheres for the storage of ammonia are typical of the 
wide range of vessels fabricated by Pittsburgh-Des Moines for con- 
taining liquids and gases of many different kinds. The sphere illus- 
trated is 65 ft in diameter, and operates at 55 lb working pressure. 
@ Let us consult on your storage problems of pressure and tempera- 
ture, and quote on the correct structure for your particular needs. 


PITTSBURGH DES MOINES STEEL co. 


Soles Offices at: 

prrtssunee (25)... 3470 Neville Island 
NEWARK (2)... 251 Industrial Office Bldg. 
CHICAGO (3), 1274 First National Bank Bidg. SEATTLE... .... 
LOS ANGELES (48), ... .6399 Wilshire Blvd. CAL. 
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AMERICAN MARIETTA 
... now the G Nation’s Largest Producer of : 


CONCRETE SEWER 
and DRAINAGE PIPE 


American-Marietta’s expansion fulfills 
a national need by making exclusive 
products of these fine companies 
available to all America 


In the precast concrete field, our 
recent expansion has again increased 


LAMAR PIPE & TILE COMPANY —revolutionizing our growth potential. Designers and 
municipal sewer construction with the exclu- builders like the advantages of our 
sive oval-shaped “Tunneliner” pipe, which many products and the way we 
passes through itself to extend a tunnel with- pace our activities with advance 
out surface excavation. research. There will be important 


benefits for both customers and 
shareowners as we better serve a 
growing America. 


CONCRETE PRODUCTS COMPANY OF AMERICA 
—famous for drainage pipe and pre-stressed 
concrete bridge sections with designs licensed 
to numerous other firms. 


UNIVERSAL CONCRETE PIPE COMPANY — leading 
American- Marietta’s dy- 
manufacturer of concrete pipe for sewers and namin 


— record is a 
story of p anned expansion 
drains. Pioneers of flat-base pipe and package Indus. 
bridges for highway construction. tries. A copy of our 1953 


Semi-annual Report of @ 
Progress will be sent upon 
request. Address: Dept. CP. 


AMERICAN -MARIETTA COMPANY 
General Offices: American-Marietta Building, 101 East Ontario Street, Chicago 11, Illinois 
Plants Located Throughout the United States and Canada 


PAINTS + CHEMICALS + ADHESIVES * RESINS 
METAL POWDERS BUILDING MATERIALS HOUSEHOLD PRODUCTS 
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EIMCO 105’s are new equipment for min- 
ing, construction, quarry, tunneling, logging, oil 
fields, farming or any job requiring a thor- 
oughly tough unit as a prime mover, bulldozer, 
or loader. 

Machines are designed, usually, for a weight 
limit to sell at a price OR THEY ARE DESIGNED 
FOR SERVICE. EIMCO machines have always 
been designed for service — weight and price 
receive no consideration. The result in this case 
is a unit designed to give maximum life — (3 to 
4 times more than ordinary equipment in the 
same class) — with minimum maintenance atten- 
tion. Trouble free service for many years on 
the job. 

Construction is rugged, with each piece de- 


signed for maximum loading conditions — using 
the most modern metallurgical research and best 
in tooling and equipment. Each part is processed 
to give it toughness and hardness in the right 
places. 


On the EIMCO 105 you'll find no weak spots 
designed to produce repair parts sales. No bulk 
weight spots to provide “cheap beef”. Every 
part is functional — made of steel — fabricated, 
or alloy steel forgings and castings. The 105 
is powered to give maximum effective use of 
every ounce of energy applied. 

See this unit in action — operate it yourself. 
There is nothing like it anywhere! You'll be 
amazed at the easy controls, the performance — 
the simplicity. Write for more details. 


wer turing facile: which ten end steel fowedeles, steel fabricetion shops, fecge end press sheps, complete 
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NEWrransmission: 


NeW: and Instruments: 


HEWrive: 


Eimco’s great new Unidrive achieves 
supremacy in engineering advancement of 
tractor power transmissions. 

The Unidrive is a compact transmission 
containing in one unit all of the gearing 
and clutches for speed changing and full 
independent reversal of each tracks. Its 
unique design combines all of the bes 
features of torque converter, constant mes 
gearing, hydraulically actuated friction 
clutches and sealed oil bath, pressure lubri 
cation of all wearing parts. 

The oil-cooled, positive engagemen 
clutches never need adjustment. The pre-~ 
cision helical gearing is alloy steel, core- 
fully heat-treated and micro-shaved for 
years of quiet operation. 


The Eimco 105 may be operated by one 
hand covering two small levers. Push for 
forward motion, pull for reverse motion. 
Each lever controls the track on its respec- 
tive side, a twist of the wrist starts one 
track in forward motion and the other in 
reverse for a spin turn or release one 
handle and it will automatically return to 
neutral for a gradual turn. Attachments, 
such as the Eimco loader can be operated 
by the other hand. 


Each track is equipped with its own final 
drive in a cast steel case with a cast steel 
cover. These final drives do not house 
clutches or troublesome gadgets. They are 
sturdy heavy-duty parts carefully machined 
for silent operation and long service under 
unusually difficult job conditions. 


Fr\Wother Features: 


There are many other features in the 
105 such as: instant reverse at all speeds, 
torque converter cushioned drive, air cooled 
precision disc brakes, all metallic clutch 
facings, full flow oil filters, force feed 
lubrication, adjustable digging depth stops, 
variable height discharge, 1'2 to 2’ cubic 
yard buckets and many others. 
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RATED. Exclusively through the 
Catalytic Reduction Process* 


DIGESTION 


NOW A FACT 


CATALYTIC The Catalytic Reduction Process completes biological sludge digestion in 
REDUCTION one-third to one-fourth of digester volume generally required. The Process 


accomplishes this by digesting at solids loading rates three to four times 


those being practiced. This accelerated digestion is simple and economical, 


using only the natural products of anaerobic decomposition. 


Originating in 1946, the Process was developed, tested and verified over six 
years on both laboratory and pilot plant scale. The results obtained in the 
pilot plant operation have been proven in full scale plant operation at the 
Columbus. Ohio Sewage Treatment Works in 1952 and 1953. 


The Catalytic Reduction Process applied to one 70’ tank at the Columbus 
Plant digested 3.38 times the quantity of sludge solids digested in a similar 
tank in parallel operation not using the Process. The tank operated under 
the Process produced a reduction of solids within established ranges, 


normal gas production and readily driable odorless sludge. 


The Catalytic Reduction Process is now available for consideration by 


consulting engineers for application on plants under design and for plants 


requiring expansion. The Process when applied to overloaded digesters 


will provide sufficient capacity without additional tanks. 


*The only proven Process for accelerating biological digestion. (Patents applied for.) 


CHICAGO PUMP COMPANY 


So. Ne. 622 DIVERSEY PARKWAY CHICAGO 14, ILLINOIS 
subsidiary of the Chicago Pump Company. Tluth Kleen, Scru Peller, Plunger Swing Dittusers, Stetonary Diffusers, 

a Horizontal and Vertical Non Clogs Mechanical Aerators, 
Woeter Seal Pumping Units, Samplers Acrator-Clerifiers, Comminutors. 
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3 SUPERIOR ACCESSORIES FOR 
efficient uP" SLABS 


Patent Applied for 


“PICK-UP” INSERT 
takes two 1” coil bolts which 
secure a lifting angle. 


“ANCHOR” INSERT 
in both the “Tilt-Up” i 


slab and the floor J) 


SLAB 
BRACE 

is quickly installed 

and adjusted. Has 

exclusive pivoting 

action. 


Are you bidding on a “Tilt-Up Slab” job? Are you starting a “Tilt-Up 
Slab” Job? Then you will be interested in these SUPERIOR accessories, 
designed for faster and more efficient handling of precast panels. 

The Superior “Pick-Up” Insert provides dependable anchorage for 
bolts which secure a lifting angle to which slings are attached when the 
panel is raised. “ Anchor’ Inserts in both the “Tilt-Up” slab and the 
floor slab secure the temporary bolts to which the braces are attached. 
With Superior’s adjustable and pivoting Brace you have an efficient 
as well as inexpensive answer to both ordinary and unusual bracing 
problems . . . you merely assemble with 2 x 4’s of lengths to fit indi- 
vidual jobs. 

Wherever slabs are being “tilted-up” . . . on the Pacific Coast . . . in 
the Midwest . . . the South, and in the East . . . contractors are consist- 
ently using Superior Inserts, Anchors and Braces. For details request 
a copy of Bulletin TU-2. 


SUPERIOR concrete INC. 


4110 Wrightwood Avenue, Chicago 39, Illinois 


New York Office Pacific Coast Plant 
1775 Broadway, New York 19, N. Y. 2100 Williams St., San Leandro, Calif. 
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CATERPILLAR 


RAVERS DAM: 


$20,000,000 job expected to 
return $25,000,000 a year 


d 
A Cat DW20 with No. 20 Seraper loads earth on the Travers Dam site. @& 


Haul roads are maintained by this No. 112 Motor Grader. The naked hills are typical of this 

arid region. 
\ region of arid wasteland will be 
brought under irrigation by the Bow 
River Development, now taking shape 


in southern Alberta, Canada. 


At an estimated over-all cost of 
$20,000,000, the project will ultimately 
bring water to 240,000 acres, with a 
potential yearly crop yield valued at 
$25,000,000—a 125‘, annual dividend 
on the investment! 

Largest single structure in the de- 
velopment is a big earthfill dam across 
the valley of the Little Bow River, 
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Spi/lway 


TRAVERS DAM 


This Caterpillar D311, mounted on skids, gener 
ates power for lighting the dam at night. 


southwest of Travers, Alberta. When . 
completed it will contain about 4.500, arn 


ooo cubic yards of material. Rising 110 
feet above the original river bed, the 
dam will be 3030 feet long at the crest 
and 940 feet thick at the base. It will 
impound a reservoir lake 15 miles long, 


containing 250,000 acre feet of water, 
and forming a connecting link between 
Lake McGregor Reservoir and Little 
Bow Reservoir. 
As on nearly all other big earthfill 
projects, Caterpillar* equipment is 
being used for a large part of the job. 
Emil Anderson Construction Co., Ltd., 
is moving earth from the borrow pit to 
the dam crest with Cat* DW 20 Trac 
tors and No. 20 Scrapers. The big 
yellow units average 21 cubic yards to 
the load and make 12 trips per hour on 
a 1200-foot haul. Part of the haul has 
been up a 20‘; grade, but each scraper 
has averaged 1000 yards a day with 
much less down time than equipment 
of other makes. 


Caterpillar machines in the Ander. 
son fleet also include D8 Tractors with 
No. 8A Bulldozers, Cat Motor Graders 
and a D311 Electric Set, used to flood- 
light the dam for night work. One of 
the reasons for the high production 
record set by this equipment is the 
prompt, reliable parts and repair service 


provided by the local Caterpillar Dealer. 


A Ds Tractor with No. sA Bulldozer handles big blade loads on the Travers Dam fill. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


“Both Cat and Caterpillar are registered trademarks (R) 
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More and more, hospita! designers are turning to reinforced 
concrete frames and floors, because reinforced concrete costs less. 
Construction time is important, too, and reinforced concrete 
buildings go up faster. 

Reinforced concrete is inherently firesafe. It offers rugged 
strength that is highly resistant to wind, shock, and quakes. It 
permits great flexibilty of design. And materials are readily 
available from local sources. 

These are reasons why reinforced concrete is so popular today. 
Whatever your next building may be—design it for reinforced 
concrete. 


: 


REINFORCED CONCRETE 


38 South Deorborn Street * Chicago 3, Illinois 
CONCRETE REINFORCING STEEL INSTITUTE 


November 1953 * CIVIL ENGINEERING 


| 
: 
i 
10 


CONCRETE DENSIFIER 


CONTROLS SET AND 
REDUCES WATER CON- 
TENT WITHOUT INCREAS- 
ING AIR CONTENT FOR 
GREATER UNIFORMITY 
CRACK RESISTANCE 


WATER-TIGHTNESS 
SURFACE HARDNESS 


*Plastiment consistently produces higher 
structural values in concrete because it limits 
and controls the growth of water-consuming 
cement gels during mixing and placing of con- 
crete. This action reduces the water-cement 
ratio and retards the set of all concretes, plain 
or air-entrained, regardless of type of cement 
or aggregate. Uniformity of set and water con- 
tent (the governing factors of uniform concrete witout —— 
quality) are made possible by changing cate oa 
Plastiment proportions with concrete-placing- cae 
temperatures and field conditions. 

Controlled set and uniformly low water con- SURFACE MMNDNESS 
tent — exclusive with Plastiment — means less ee 
segregation, shrinkage, cold joints and other 
defects, greater uniformity and resistance to 
abrasion, cracking and leakage. 

Write for your copy of “Plastiment, Concrete 
Densifier.” For specific information on how 
Plastiment can benefit your own concrete proj- 


ects, check with our engineering staff today. 
CHEMICAL 


: CORPORATION 


PASSAIC, NEW JERSEY 
|| BRANCH OFFICES: PITTSBURGH, SALT LAKE CITY, MONTREAL, 
PANAMA ‘ DEALERS IN PRINCIPAL CITIES 


Field installations and laboratory tests prove Plastiment’s beneficial influence on 
uniformity, impermeability and resistance to cracking and abrasion. 

Plastiment-concrete has been used in many of the world’s outstanding projects — 
floating concrete drydocks, U. S. Navy — concrete ships and barges, U. S. Maritime 
Commission — Pier 57, New York — the world’s largest prestressed concrete bridges 
and tanks — Metropolitan housing projects, Los Angeles and San Francisco — Gateway 
Center Buildings, Pittsburgh — and many others. 


November 1953 


CIVIL ENGINEERING * 


4 4 
is 

4 
: 3 
4 
We 
1] 


j 


Lithographe 4 on stone ri U. ‘Ss. Pipe and nate Co. by Jobn A. Noble, A. N. A. 


WINTER OR SUMMER, in the hills or on the 
flats, make no difference to cast iron pipe. 
Whether it is used for a water supply line, a gas 
feeder main or a pressure sewer, cast iron pipe has 
a rich history of highly satisfactory performance 
behind it for each type of service. 


U.S. pipe centrifugally cast in metal molds up to 24-inch, 
pit cast pipe in the larger sizes and fittings are 

made in accordance with Federal, American 

Standard and American Water Works Association 
specifications wheresoever they apply. 


a 


With our production distributed in five strategically 
located plants, we are in an excellent 
position to meet your requirements. 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave.,N. e Birmingham 2, Ala. 
Plants and Sales Offices Throughout the U.S. A. 
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YEARS LOW COST 


WATER PURIFICATION 


CHLOR-O-FEEDER 
FEATURES: 

Low first cost 
low maintenance 
Interchangeable parts on 
all models 
Ease of installation and 
removal 
Packaged unit including all 
accessories 


Backed by a reliable manu- 
facturing and service organi- 
zation 


In 1935 this %Proportioneers% Heavy Duty Midget Chlor-O-Feeder 
was installed at the Canobie Lake Recreation Company, Salem Depot, 
New Hampshire. Here you see it about to be returned to active service 
after being completely overhauled at the factory. This unit was the 
second Heavy Duty Midget Chlor-O-Feeder to go into service anywhere 
in the world — now, because of interchangeability of parts, completely 
modernized ready for another 18 years of service. 

Now let's review the actual expenses involved in this installation. 
Total cost, including installation, amortization and maintenance, for safe- 
guarding the health of the patrons of the Canobie Lake Park has been 
less than $19.00 per year. This is a typical performance record for 
%Proportioneers% Heavy Duty Midget Chlor-O-Feeder. 


Consult your telephone directory or write to °%°PROPORTIONEERS, INC.%, 360 Harris Av., Prov. 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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HETHER a culvert will have practically no 

overburden as in the multiple-line highway 
installation illustrated above or will have to bear 
an extremely high fill, it pays to select concrete pipe 
for the job. Adaptability to deep or shallow fills is 
only one of the qualities that makes concrete pipe 
the ideal choice for culverts anywhere. 


Concrete pipe has demonstrated over and over 
again its versatility in solving all kinds of drainage 
problems. Whatever the site or drainage conditions, 
concrete pipe can be designed and installed eco- 
nomically to fill the need. Concrete pipe culverts 
are a good investment for many reasons: 


] AMPLE STRENGTH to resist the severe impact of heavy 
traffic, to sustain the heavy loads of high over- 
burdens and to withstand the continued wearing 
action of severe climatic or soil conditions. 


Upper photo shows multiple-line concrete pipe culvert in 
Jackson County, Miss. built by Mississippi State Highway 
Department. Lower photo shows 72-in. reinforced concrete pipe 
under 56-ft. fill on U.S. Highway 10 neor Mandan, N.D. 
The culvert is 252 ft. long. Built by the State of North Dakota. 


2. MAXIMUM HYDRAULIC CAPACITY due to smooth in- 
terior walls and clean, even joints. 


3 EASE OF INSTALLATION makes concrete pipe ideal 
for new work, for replacing worn out culverts 
and small bridges and for jacking under high- 
ways or railroads without disturbing traffic. 


4 LOW-ANNUAL-COST ECONOMY of concrete pipe cul- 
verts is the result of (1) moderate first cost, (2) 
extra long life as demonstrated by years of de- 
pendable service in thousands of installations 
under county, state and Federal highways and 
under most of the leading railroads in the 
country and (3) little or no maintenance expense. 


AMERICAN CONCRETE PIPE ASSOCIATION: 


228 NORTH LA SALLE STREET, 


CHICAGO 1, ILLINOIS 
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AN ALLIS-CHALMERS REPORT 


Bulldozing — Hydraulic torque converter lets Allis- 
Chalmers HD-20 take full advantage of available horse- 
power, roll bigger loads, tackle tougher dozing jobs. With 
full control at the throttle, operator can work safely and 
efficiently, regardless of terrain. 


How hydraulic torque 
converter drive improves 
big tractor performance — 
increases job output 


With a two-range transmission and hydraulic torque con- 
verter, the Allis-Chalmers HD-20 is the only crawler trac- 
tor that is capable of exerting maximum drawbar pull 
at all times . .. under all load and terrain conditions . . . 
without gear-shift guesswork. 


Whatever the job, the operator need merely make con- 
tact with the load and then open the throttle. As the load 
requirements change, the hydraulic torque converter auto- 
matically matches the conditions with exactly the right 
combination of speed and pull. 


This eliminates most shifting ... leads to far more work 
done in a continuous work cycle . . . far longer equip- 
ment life. 

Hydraulic torque converter drive, exclusive as standard 
equipment with Allis-Chalmers, is just one of many reasons 
why the HD-20 assures you higher output with less up- 
keep. Your nearby Allis-Chalmers dealer invites you to 
get the full story . . . and to see it in action. 


WEIGHT — 41,000 LB. © 175 NET HP. AT FLYWHEEL 


ALLIS -CHALMERS 


RACTOR DIVISION — MILWAUKEE 1, U. S. A. 


we 
Pulling — Hydraulic torque converter drive actually 
multiplies torque up to four and one-half times . . . de- 
velops tremendous drawbar pull to start the load smoothly 
.. . and automatically accelerates to the highest speed 
that conditions permit, in either high or low range. 


Pushing — Operator just makes contact, then opens the 
throttle and relaxes. The HD-20 automatically matches 
speed to that of pushed equipment, maintains steady con- 
tact while loading, sends load off to the fill at higher speed. 


Digging and Loading — With the HD-20G, the oper- 
ator crowds surely and steadily, using only throttle and 
bucket levers. With full horsepower always available 
even at creeping speed, he can work effectively in mud, 
on hillsides or edges of banks. 
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the New York State Thruway 


| grease normally 
lubricates oll grease fittings on 
cu. yd. grading and paving contracts | 


j 


in the crankcase 


continuous heavy duty work 
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construction miles uses 


exclusively 


That's just one way of saying that Shell has been 
awarded contracts by companies responsible for 
building sections of the New York State Thruway 
totaling over one third of the entire mileage. And 
the contracts are still coming in! 


Trucks, shovels, dozers, graders . . . all equip- 
ment run by gasoline or diesel engines on those 


theive on Shalt 


\ 


SHELL OIL COMPANY 


November 1953 


—— Lubricants under extremes of load conditions 


StREET, NEW YORK:20, N. Y./ 


long stretches of highway construction... benefit 
from the outstanding performance of Shell heavy 
duty lubricants. 

Products that can win the unqualified preference 
of such responsible and efficient operators must 
have what it takes . . . and Shell products have 

. plenty! 

Most popular on the Thruway, and equally 
popular wherever heavy duty engines operate, 
Shell lubricants keep on protecting, defying wear, 
and keeping maintenance costs at rock bottom. 
Why not specify Shell for your equipment? 


‘Thruway Map @ ty General Drafting Co.. Inc., Convent Station, 3. a. 
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ADEQUATE POWER to maintain smooth, depend- 


able crane performance is stepped down by these 
portable G-E transformers. 


ELECTRICAL CO-ORDINATION west continuous operation of this revolver RELIABLE DRIVES must stand exacting demands 
crane 100 feet above the base of the huge intake structure. Movement along of this revolver crane. G-E 200-hp motors and 
trestle is powered by a G-E 200-hp Type MR motor at foot of the gantry. control are key to this application. 


Electricity helps Garrison Dam 


keep round-the-clock schedule 


G-E drives, still on the job after six years, 
are helping to harness Missouri River 


At Garrison Dam near Bismarck, N. D., completely electrified 
equipment plays a vital role in keeping round-the-clock construc- 
tion work on schedule. All electrical systems for the project’s main 
stages were designed and co-ordinated by U. S. engineers, Peter 
Kiewit and Son Co., and Morrison-Knudsen Co. contractors—aided 
by G-E application engineering. This engineering teamwork 
resulted in maximum working capacity and fast, smooth operation. 

Let G-E application engineers help you get the most from your 
construction equipment through electrification—from the smallest CENTRALIZED CONTROL equipment on this com. 
drive to the largest power distribution system. Contact your near- _ pact G-E panel is mounted in the cab for simple 
est G-E Apparatus Sales Office. General Electric Co., Schenectady ©n¢-man operation. 


5, New York. 
Engineered Electrical Systems for Heavy Construction 


GENERAL ELECTRIC 
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Minimum Pressures Increased 60 Lbs. Per Sq. In. 


Minimum distribution pressures 
were increased from a low of 10 Ibs. 
per sq. in. to a minimum of 70 Ibs. 
per sq. in. after a 500,000-gal. 
Horton elevated water tank was in- 
stalled to serve the north side area 
in Pueblo, Colorado. In addition 
to eliminating extremely low mini- 
mum pressures, the Horton tank 
reduced pressure variations in 
the area. The Blackburn Engi- 
neering Company of Pueblo were 


CHICAGO 


Atlanta 3 2167 Healey Bldg. 
Birmingham 1. 1596 N. Fiftieth Sr. 
Boston 10 ....1009--201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 


Cleveland 15 2263 Midland Bldg. 


CIVIL ENGINEERING * November 1953 


Consulting Engineers on the job. 

During the erection of this tank, 
the Chicago Bridge & Iron Com- 
pany assigned a Field Welding 
Supervisor to inspect the job. The 
Field Welding Supervisor is a weld- 
ing expert who assists the Foreman 
in checking every aspect of the weld- 
ing. He supervises the cutting and 
grading of test plugs and helps mag- 
naflux, x-ray or stress-relieve joints 
when called for in the governing 


.1541 Lafayette Bldg. 
402 Abreau Bldg. 

2128 C & I Life Bldg. 
1556 Gen. Petroleum Bldg. 
165 Broadway Bldg. 


Detroit 26 
Havana 
Houston 2 

Los Angeles 17.. 
New York 6... 3395 


specifications. If additional weld- 
ers should be needed, he helps train 
and qualify them. This service is 
standard procedure on every Horton 
tank built . . . at no extra cost to you. 


* 


Take advantage of Chicago Bridge & Iron 
Company Freld Supervisory Service. 
Write our nearest office for estimates or 
quotations on a Horton elevated tank to 
improve your municipal water system. 


BRIDGE & IRON COMPANY 


1652—1700 Walnut St. Bldg. 


Philadelphia 3 
3210 Alcoa Bldg. 


Pittsburgh 19 


San Francisco 4 1584-200 Bush Sr. 
Seattle 1. 1309 Henry Bldg. 
1647 Hunt Bldg. 


Plants in BIRMINGHAM, CHICAG 0, SALT LAKE CITY and GREENVILLE, PENNA. — 
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no other grader offers you this 


UNBEATABLE COMBINATION 


all-wheel drive 


wakes up the front wheels 


all-wheel steer 
The front end of the or- frees the rear wheels 
dinary motor grader is 
lazy, dead weight, con- 
tributing nothing to 
traction. 


Non-steerable rear 
wheels slow-down all 
operations, make them 

more difficult. 


On the Austin-Western 
Power Grader, every  . 
pound rides on a driv- 

ing wheel, contributing 


100 per cent to traction. Steerable rear wheels 


speed up every job, 
make it easy to do 
things impossible for 
other graders. 


30% more POWER at é 
the blade—more power 
where it counts! 


F No wonder . . . Austin-Western “88-H,” “99-H” and Master “99” Power Graders, with their finger-tip 
e hydraulic control and unequaled stamina, plus exclusive All-Wheel Drive and All-Wheel Steer, outpull, 
. outmaneuver and just naturally outperform all others. 


Manufactured by 


AUSTIN-WESTERN COMPANY 


Subsidiory of Baldwin-lima-Hamilton Corporation 


AURORA, ILLINOIS, U.S.A. 
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Werks'on, the Delowore River 
Foundation, Grading ond Dredging 
: 
Companies, Morrisville, Pa. 


mping wos Problem =1 when it came to turning the farmlands 
“of Morrisville, Pa. into the Fairless Works for United States Steel 


* Moretrench Wellpoint Systems — by the mile — expertly ‘ 
expertly installed, soon had the water under control. Excavation 
_ for coke ovens, power plant, blast fu ngneces, slip areas and other ’ 


foundations went ahead on the double —IN THE one i 


* festimon he af th, 
1onial to the teamwork of the construction i 
ench salutes stry. From brains to brawn, 
4900 900 $. Austin Ave 


South Street Elevated Highway project under direction of Borough President Robert F. Wagner, Jr., with Anthony J. Donargo, Chief Engineer; Pincus Rizock, Engineer of Construction; 
John T. Carroll, Resident Engineer, for the Borough. Design by engineers of office of Borough President under supervision of Joseph C. Collyer, Engineer of Design, and Jacob M. 
Friedland, Engineer of Structures. General contractor: Fehihaber Corporation; A. Burros, General Superintendent. 


New Elevated Highway 
Along New York’s East River 


The 1.61-mile-long South Street Elevated 
Highway along the East River waterfront will 
greatly relieve traffic congestion in the Fulton 
Fish Market section of New York City. It 
will separate through traffic from waterfront 
commercial haulage, and connect the Frank- 
lin D. Roosevelt Drive with the Battery Park 
Underpass. 

In constructing the 90-span superstructure 
of the elevated highway, Bethlehem fabricated 
and erected 15,582 tons of steel. 
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With the completion and opening to traffic of 
the South Street Elevated Highway, the island 
of Manhattan will be completely encircled by 
an express dual highway, except for a two- 
mile stretch along the Harlem river. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM PA. 


On the Pacific Coast Bethiehem products are sold by 
Bethiehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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SLUICE GATES 


Standard Sizes: 6” to 108” diameter 
Larger Rectangular Sizes 
for Special Installations 


] Illustrated is a 54” x 54” cast iron bronze-mounted 
, sluice gate with the stem encased in an oil cylinder to prevent 
freezing. This special non-freezing stem and the selective 
4 two speed floor-stand equipped with Timken tapered roller 
bearings—are part of the standard Rodney Hunt line 
one of 2000 sluice gate combinations that can be ordered 


directly from the Rodney Hunt catalog! 


Rodney Hunt sluice gates are characterized by easy 
installation. a high degree of water-tightness and complete 
dependability. These gates are the finest quality obtainable! 
Yet because of new manufacturing equipment and modern 
foundry practice, they are competitively priced... and 


delivered to meet your construction schedule! 


Free! 232-page color catalog 


This is one of the most complete works in the field. It contains photographs, 
drawings. specifications and complete descriptions of our sluice gates, 

timber gates, hoists, valves, racks and rakes, plus a valuable 28-page 

section of engineering data on hydraulic problems. 


This important catalog was specially prepared and 

edited for consulting engineers, contractors and other 
executives who are actively engaged in the water control 
field. Please write on your letterhead for Catalog 
WCA-952. Rodney Hunt Machine Co., 

86 Lake St., Orange, Mass., U.S.A, 


Water Control Apparatus Division 
Manufacturing Engineers Since 1840 
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Research and Development bring you 
this finer-than-ever pipe 


You can’t better a product like cast iron pressure 
pipe—with its unparalleled record of long life. 
economy and efficiency —by waving a wand. Yet 
the story of how the best product in its field has 


been made still better can be told in a paragraph. 


Modernized cast iron pipe is a result of the sum 
total of recent product and process improvements 


’ attained by research and development. 


It is centrifugally-cast and, when needed, 
centrifugally cement-lined. It is tougher, stronger, 
more uniform in quality. It is tuberculation-proof 


with sustained carrying capacity for the life of the pipe. 


If you want the most efficient and economical pipe 
ever made for water distribution, your new mains will 
be laid with modernized cast iron pipe with either 
mechanical or bell-and-spigot joints. Cast Lron 
Pipe Research Association, Thos. F. Wolfe. 

Managing Director, 122 So. Michigan Ave., Chicago 3. 


This cast iron water main. uncovered 

for inspection. is in good condition after 
over a century of service in Detroit. Mich. 
—one of more than 45 cities with 
century-old water or gas mains in service. | 
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The Q-Check stencilled on pipe is 
} the Registered Service Mark of the 
' fe. Cast Iron Pipe Research Association. 
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FAMOUS 


BRIDGES 
of the World 


By David B. Steinman, 


designer of the Carquinez Strait Bridge 
and many notable suspension bridges. 


JUST PUBLISHED — a vivid, inspiring book 
for young and old. 
The perfect gift for the families of engineers! 


Here is the fascinating adventure of bridge building told in 
a lively narrative style that will thrill everyone with dreams 
and imagination. From the first log across a stream to the 
magnificent engineering miracles of today, the history of 
bridges and the men who build them stirs the mind and 
kindles the ambition. 


For instance, there is the remarkable story of John Roeb- 
ling, the young immigrant who, by his invention of wire 
rope, made possible today’s huge suspension bridges; and 
of his son, Washington Roebling, who completed the 
Brooklyn Bridge. 


Along with the adventure and the drama, the author reveals, 
in interesting and easily understood language, details of 
bridge structure and development. Descriptions of the sus- 
pension bridge, the arch bridge, the truss bridge and the 
cantilever bridge provide the answers to those eternal 
“Whys?” and “Hows?” of active minds. 


Enlivened by 50 two-color drawings and 12 pages of strik- 
ing photographs, “Famous Bridges of the World” is a book 
that will be welcomed in any home... a gift you will be 
proud to give. 


The author will inscribe copies of the book with the name 
of the recipient. Please use the coupon to order your copies 
and print clearly the names to be inscribed. 


: “Famous Bridges of the World” by David B. Steinman. 


Published by Random House. 
Only $1.75 ppd. 


; Dr. David B. Steinman | 
os | 117 Liberty Street, New York 6, New York 
I Please send me ov | 
tographed 
copies of “Famous Bridges of the tom enclosing my check for $ 
| World” at $1.75 each and understand the books will be | 
| ; 5 7 sent postage paid. | 
| Kindly have the books inscribed with 
| the following names: Nome 
Address. | =— 


J 
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in 1582 when 
this machine pumped London's Wafer 


~~ 
~ 
. 


SKIP the centuries! 


In this country alone there are sys- 


tems that would shame London’s 


great contribution, even in our small- 


est towns. 


A Parade of Progress in which Smith 


Rotovalves and Axial Flow Pumps have 


marched in the very forefront! Good 
reason for putting your hydraulic 


problem in our hands, isn’t it? 


S.MORGAN SMITH Co. 


Yorw.PENNA.US.A. 
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TOUGH, LONG-FIBER PAPER SAME PAPER SAME PAPER PAPER TRANSPARENTIZED BY 
NOT TRANSPARENTIZED TRANSPARENTIZED WITH TRANSPARENTIZED THE CRUSHING AND BEATING FIBERS 
FLUID MATERIAL ALBANENE WAY 


Diagrammatic enlargement of — Same paper as “A”, filled with Same paper as “A”, filled with — Papers are also transparentized 


cross section of paper with high — oil or other fluid material, giv- an _ inert synthetic resin, with at the mill by a “beating™ proc- 
strength but low transparency. — ing spaces between fibers same —s correct index of refraction. ess. The fibers are et 
Fibers are surrounded by air, index of refraction as fibers. This is how Albanene is made. flattened and compacted. . 
which has different index of — Reflection and refraction of — Its transparentizer does not flection and refraction of light 
refraction. Many light rays are light are reduced and paper be- = “bleed™ out. Albanene holds its —s are reduced. But the process 
bent back and do not get comes highly transparent. But — color and strength and is per- | weakens the fibers and the 
through. transparency is not permanent manently transparent. strength of the transparent 
because fluids “bleed” out.t paper is low. 


More than 15 tests are made during production of Albanene. For example, each 
production roll is tested for pencil “take”, for pencil erasing and the taking 

of drawing ink. To eliminate human variables, pencil lines are drawn by 
machine. In this way you are assured of the uniformity of working sur- 
face so much desired by draftsmen, and assured of a paper that makes 
cleaner, sharper prints ... mow or a generation later. Ask your 
K&E Distributor or Branch for further information. 


t Prove this by making the “drafting tape test™ Press a short piec 
drafting tape on fluid-transparentized paper, and another on Albanene. 
Strip them off the next day and examine both papers. Notice 
that enough fluid has drifted out of the ordinary paper 
into the tape to destroy much of the transparency. 

And notice that Albanene is not affected. 
What drafting tape does over night, 

time will do naturally. 


*TRADE MARKS 
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ransparent... 


and 


AVAILABLE IN MANY FORMS ‘\ 

FOR MANY USES 

Albanene comes in 20-yard and 50-yard 

rolls in various widths and in three 

: different weights. For those who like the 
convenience of cut sheets, a new 
Albanene package has been designed. 
It strongly protects the paper in 


shipment and storage, and may be 


Once you've discovered the pleasure of 
drawing on Albanene, the next logical step 
is to save time, trouble and eyesight with 
oa K&E PARAGON* Drafting Machine. You 
control your calibrated straight edge with 
@ light touch of one hand, for parallel lines 
and lines at any angle. 


opened without mutilating the con- 
tainer, thus serves as a dispenser 
; in drafting room or stock room. 
Albanene cut sheets can be 
‘ supplied imprinted to your 


specifications. 


Make your lettering letter-perfect and save 
wear and tear on your nerves by using a 
LEROY* lettering outfit. Template grooves 
guide your pen so the finished result looks 
like printers’ type, and the whole process is 
relaxing. There's a wide choice of sizes, 
styles and symbols. 


KEUFFEL & ESSER CO. 


NEW YORK HOBOKEN, N. 
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Materials, Slide Rules, Meusuring Tapes a 
PARTNERS IN CRE ‘ SAM FRAMCISCO + LOS ANGELES MONTREAL 
; 


GRAVESEND HOUSES, Brooklyn, N. Y. 
Owner: NEW YORK CITY HOUSING AUTHORITY 


General Contractor: 
CAYE CONSTRUCTION CO., INC., Brooklyn, N. Y. 


Architect: MATTHEW W. DEL GAUDIO, New York 


Structural Engineers: 
TUCK & EIPEL, New York 


Ready-mix ‘Incor’ Concrete: 
COLONIAL SAND & STONE CO., INC., New York 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 


“The Job Goes TWICE AS FAST with ‘Incor’” 


@ Assembly-line efficiency in industry has its counterpart in construc- 
tion, as illustrated in Gravesend Houses, latest in New York City 
Housing Authority's record-shattering program. 

Foundation problems slowed the job—but concreting know-how 
made up two months’ lost time, got the job back on schedule. Walls 
and slabs above first floor, in the 15 seven-story units, were concreted 
with ‘Incor’ 24-Hour Cement. 

Well-built forms were filled, stripped, reassembled, on schedules 
as precise as any automobile assembly line: 105 floors concreted in 
66 working days—1.6 floors a day! Contractor's sum-up: 

‘Incor’ was a life-saver...the job went twice as fast, thanks to 
high early strength you can rely on. . . exceptionally smooth surfaces 
saved on finishing, too. 


Point to remember: Today's concreting methods, with an assist 
from ‘Incor’,* make available the inherent fire-safety of concrete- 


frame construction, at faster erection speeds—and lower costs. 
*Reg. U.S. Pat. Off 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE. TEX. ALBANY.N.Y. + BETHLEHEM,PA. + BIRMINGHAM 
BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS 
KANSAS CITY,MO. + WNEWORLEANS NEWYORK NORFOLK 
PHILADELPHIA + RICHMOND + ST.LOUIS WASHINGTON. D.C 
LONE STARCEMENT, WITHITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGES! 
CEMENT PRODUCERS: 18 MODERN MILLS, 129,000,000 SACKS ANNUAL CAPACITY 
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; - , BALTIMORE DEPARTMENT OF PUBLIC WORKS, 
Courtesy, Planning Commission of Baltimore _ BUREAU OF HIGHWAYS 


Consultants: 
J. E. Greiner Company 


Rummel, Klepper & Kahl 
“<S. The Wilson T. Ballard Company 
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Baltimore’s new Jones Falls Expressway is designed to facili- 
tate traffic in and through the city. It’s one of several long- 
needed steps which will relieve the type of congestion many 
cities are facing. The highway must pass through the center 
of town, adjacent to the Pennsylvania Railroad Station, the 
U. S. Parcel Post Building, and over the tracks of the Penn- 
sylvania and B & O railroads and other valuable property. 
To accomplish this objective, Jones Falls is being boxed, 
and the highway built over it. Though a small stream in dry 
weather, Jones Falls becomes a rushing torrent during flash 
floods, and flows between walls as high as 30 feet. The Jones 
Falls Expressway design plans include a number of new 
bridges, the rebuilding of others, underpinnings, under- 
passes, and construction along steeply sloped valley walls. 


The borings to bedrock — 215 in all — were made by Giles, 
which specializes in marine borings, undisturbed soil sam- 
pling, large calyx holes in rock, and all engineering test 
boring work. 


THE arke DRILLING CORPORATION 


2 PARK AVE.* NEW YORK 16.N.Y. 


25 years in operation 


AFFILIATEO WITH SPENCER, WHITE & PRENTIS, Inc. — 
WESTERN FOUNDATION CORPORATION BORINGS BY GILES 
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Characterized as the world’s longest 
and safest toll road, the New York 
State Thruway is being pushed rapid- 
ly to completion. In spite of rough 
terrain in certain stretches and diffi- 
cult foundation conditions in others, 
grades are not greater than 3 percent 
nor curves than 3 deg. Concrete 
pavements 9 in. thick, supported on 
at least 4 ft of frost-free material, 
provide two- and three-lane road- 
ways separated by a mall and de- 
signed to be safe for speeds of 70 
mph. The Thruway is scheduled for 
completion between New York and 
Buffalo in 1955 at a cost of over half 
a billion dollars. 


NEW YORK STATE THRUWA 


~ 


f. 0 10 20 30 
Scale in mi 


Niagara Falls 


Buffalo 
4 


FIG. 1. First section of toll route to be completed will 
be 427 miles between New York City and Buffalo, to 
be in full operation in 1955. This section is almost four 
times as long as New Jersey Turnpike and more than 


on Bri 
; 


GHEE Scheduled for completion by end of 1954 AA 
Under detoled planning 
‘ 
{ 


Authority pushes work on 427-mile 


New York—Buffalo section 


B. D. TALLAMY, A.M. ASCE, Chairman, New York State Thruway Authority, Albany, N.Y. 


The idea of constructing an express 
way through the economic heart of 
New York State, from New York City 
to Buffalo, was born more than 100 
vears ago. The pressures caused by 
our state's population and economic 
growth, the transportation problems 
nurtured by two world wars, and the 
amazing increase in motor traffic, 
kept rekindling the idea periodically 
until finally, in 1942, the general loca 
tion of the Thruway received legisla 
tive approval. This 1%42 law, how- 
ever, only authorized the State De- 
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partment of Public Works to prepare 
plans for the project. 

Two vears later, in 1944, the state 
legislature, urged by  (sovernor 
Dewey, authorized the Public Works 
Department to start construction on 
as broad a scale as regular highway 
funds permitted. Upon the conclu- 
sion of World War II, the first ground 
was broken in 1946 at Liverpool, near 
Syracuse. A few other contracts 
were let that year for Thruway work 
in other sections of the state. At that 
time, incidentally, the idea was to 


maintain the Thruway as a free 
facility in the state's regular highway 
system. 

It soon became evident that this 
process of squeezing funds from the 
relatively modest state highway 
budget could not get the Thruway 
built fast enough to ease the state's 
growing traffic headache. We needed 
the Thruway immediately to lift the 
traffic burdens from outmoded par- 
allel roads and to provide traveling 
space for the soaring number of 
motor vehicles. 
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Center span of New York 
State Thruway’s Hudson River 
Bridge between Tarrytown 
and Nyack is seen in artist's 
sketch above. This 60-mil- 
lion-dollar structure, located 
about 14 miles north of New 
York City, will be one of 
world’s largest of its type. 
Motorist’s view of this bridge, 
at left, shows spaciousness of 
design and good sight dis- 
tance. 


Accordingly in) 1950 Governor 
Dewey appointed a special committee 
to canvas the Thruway program, and 
to recommend a method by which it 
could be accelerated. That group 
conceived the Thruway Authority 
plan. It recommended the creation 
of an independent authority with 
power to issue bonds to build, oper 
ate, and maintain the cross-state 
expressway on a “‘pay-as-you-ride’ 
basis through the collection of tolls 
and the issuance of special highway 
user permits. The state legislature 
immediately endorsed the proposal, 
and Governor Dewey appointed the 
members of the Thruway Authority 
in March of 1950 

The Authority was empowered to 
issue million dollars worth of 
bonds. To help keep interest costs at 
a minimum, the people of New York 
State approved constitutional 
amendment in the fall of 1951 per 
mitting the state to place its credit 
behind Thruway bonds. That 
amendment will save at least 100 
million dollars in interest costs. 

So far, 250 millon dollars worth of 
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bonds have been sold. The, -first 
125-million-dollar issue was sold in 
May 1953, and the second in August 
1953. From these funds we are 
paving for construction. The Au- 
thority will also repay to the state 
all the money spent on Thruway 
projects before the Authority was 
created. 

Actually 500 million dollars will not 
be enough to build the entire Thru- 
way (Fig. 1). Consequently all ef- 
forts are being directed towards 
completion of the 427-mile section 
from Buffalo to New York, which is 
the financial heart of the Thruway 


system. In the meantime detailed 
construction plans are being pre- 
pared, and methods studied, for 


financing the other authorized Thru- 
wav sections. These will extend the 
New York-to-Buffalo expressway 
from Buffalo to the Pennsylvania 


border, from Buffalo to Niagara Falls, 
from a point near Albany to the 
Massachusetts border, and from New 
York City to the Connecticut line. 
Neighboring states are building or 
planning to build superhighways of 


November 


their own to connect with New York's 


Thruway system. This Thruway 
will be paid for by the motorists and 
truckers who use it, without adding 
any burden to the state treasury. 

It has not vet been decided what 
the exact tolls will be. However, 
after a 1%-month study, the consult- 
ing engineers recommended that pas- 
senger cars be charged on the basis of 
1 cent a mile, trucks on an average 
basis of 3.3 cents a mile, and buses on 
the basis of cents a mile. In 
addition, they proposed that owners 
of passenger cars registered in New 
York State be permitted to buy an 
annual-use permit for $10, which 
would entitle them to unlimited use 
of the roadway and cut in half the 
regular 50-cent toll on the big Hudson 
River bridge between Tarrytown and 
Nyack. The authority, however, has 
not vet established the toll schedule, 
nor will it do so until the total costs of 
construction are more firmly estab- 
lished. It is determined to keep tolls 
at the lowest possible amount com- 
mensurate with sound business prac- 
tice. 
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© Aerial Surveys, In 


Aerial views of Thruway show grade separation near Saugerties, N.Y. (left), and relo- 
cation of Mohawk River near Canajoharie, N.Y., to make room for Thruway (ight). 


Since March 1950, when the Thru- 
way Authority was created, the con- 
struction program has made tremen- 
dous progress. And this has been 
accomplished despite critical short- 
ages of structural steel and, in some 
instances, of trained manpower and 
certain materials. We now have all 
of the 427-mile route from Buffalo 
to New York City under construc- 
tion and a great many miles are in 
use as temporary, free facilities. 

We are now sufficiently well along 
with the work to be confident that by 
1955 New York's 4 million motor 
vehicles and thousands upon thou- 
sands of visiting motorists will be 
making the Thruway one of the 
world’s major transportation systems. 

To give some idea of the magnitude 
of the project, which the staff likes 
to call “‘the Thruway Believe It or 
Not,” a few comparisons can be 
given. 

We expect-—and our estimates are 
conservative that a total of 55 
million trips will be made on the 
expressway in its first full vear of 
operation with all the extensions in 
service. That is more than twice 
the total counted on the Pennsylvania 
Turnpike in its first 10 vears of opera- 
tion. 

The New York-Buffalo section is 
almost four times as long as the New 
Jersey Turnpike, and more than three 
times as long as the original Pennsyl- 
vama Turnpike. The steel being 
used in this section, exclusive of 
bridges, would be enough to build a 
double-track railroad all the way 
from New York to Washington, D.C. 
And if the blueprints drawn for this 
section were placed end to end, they 
would reach all the way from Buffalo 
to Albany, or more than 300 miles. 

There are other interesting features. 
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Nearly one mile of interchange access 
roads or approaches, or relocations of 
existing roads, is being built for every 
mile of center-line Thruway between 
New York and Buffalo. In other 
words, more than SOO miles of new, 
modern highway are actually being 
built. 

One of our most difficult jobs has 
been to make the public realize the 
vastness of the project. Despite its 
immensity, and the fact that its 
operation is of necessity big business, 
the Thruway Authority has a rela- 
tively small staff. 

The Thruway Law authorized us 
to make the fullest use of existing 
state departments, and also permitted 
us to utilize the services of private 
consultants and private engineering 


firms wherever needed. We have 
done this extensively and as a result 
are handling this tremendous proj- 
ect without building a large, new 
state agency, parts of which would 
duplicate the functions of, and com- 
pete for personnel with, other state 
departments and agencies. This plan 
also has provided us with highly 
skilled assistance that would not 
otherwise have been available. 
Particular credit must be given to 
the State Department of Public 
Works, which has devoted so much 
of its time and talents to Thruway 
work. And we have not hesitated to 
call on other state agencies and de- 
partments whenever their particular 
functions or manpower were needed. 
They have all responded unselfishly. 


Bridge here seen under construction will carry Thruway over Onondaga Lake 
outlet, just west of Syracuse, N.Y. Anchor span is 125 ft long, and distance 
between piers is 200 ft, of which 125 ft is suspended span. 
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Highway use determines economic 


I, creating the Thruway Authority 
in March 1950, and providing for the 
guarantee of the Authority's bonds 
by the State of New York, it was 
necessary to fix a limit on the Au 
thority's borrowing capacity. Taking 
into account the construction condi 
tions and cost levels of 1949, and 
the initial information then available 
on the Thruway itself, a 3500,000,000 
limit on the Authority's borrowing 
power was established, as pointed out 
by Mr. Tallamy in his article in this 
issue 

One of the first acts of the Author- 
ity was to authorize a detailed traflic 
and economic study. This study 
crystallized the nature of the fees 
to be charged for the use of the 
Thruway, and presented the first 
comprehensive picture of the route’s 
revenue potential. This study was 
bused on one of the most comprehen 
sive traflic surveys ever undertaken. 
Vehicles were counted and drivers 
interviewed on all the principal state 
highways at 40 check pots, in- 
cluding 41 on main state highways, 
5 on bridges, and 3 on ferries. Over 
1,500,000 vehicles were counted and 
nearly 400,000 questionnaires were 
answered, the bulk of them through 
roadside interviews. 

Analysis of the facts so obtained 
made possible an estimate of future 
Thruway traffic and also shed im 
portant light on its probable char- 
acteristics. For example, it was 
established that the great bulk of the 
expected traffic will travel on the 
Thruway for relatively short dis 
tances, and that long-distance trips 
will be a negligible factor except for 
heavy trucking. Passenger-car trips 
are expected to average only 354 miles, 
with SO percent of all such trips 
being less than 50 miles. Fewer 
than 3 percent will exceed 200 miles. 
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(See Fig. 1.) These estimates were 
borne out by actual facts uncovered 
in the Thruway traffic survey. Of 
the 194,562 automobiles counted on 
main state highways on a_ typical 
weekday, only 150 were found to be 
traveling between New York and 
Buffalo. 

Light trucks show an even greater 
tendency toward short trips than do 
passenger cars, as S7 percent of the 
trips will be for less than 50 mules. 
Heavy trucking, however, falls into 
a different category. The average 
heavy-truck trip on the Thruway ts 
estimated at {4 miles, but even in 
this class S3 percent of all trips will be 
under 150 miles 

These figures emphasize the role 
of the Thruway as a series of sections 
connecting adjacent population cen 
ters, rather than as a high-speed fun 
nel channeling great streams of 
traff.c from one end of the state to the 
other. Every survey dealing with the 
subject for 15 years has shown the 
preponderance of short-trip traffic in 
populated areas, and this will be the 
basic character of traffic on the Thru 
way. 


Trip Frequencies Analyzed 


Another interesting analysis of 
traffic characteristics dealt with the 
frequency of travel by individual 
Thruway users. Because of the pro- 
posal advanced that an annual per- 
mit, good for unlimited use, be issued, 
it was essential to determine the 
extent to which individual vehicles 
might make repeated trips on the 
Thruway. The basis for this informa- 
tion was a question added to the 
traffic survey interviews, “How many 
times a year do you make this trip?” 
The answers to this question produced 
some startling results. 
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Of the total annual passenger-car 
trips considered divertible to the 
Thruway, it was found that 25 per- 
cent would be made with commuter 
frequencies (Fig. 2), and that this 
25 percent of the total volume would 
be piled up by less than 0.5 percent 
of the individual drivers using the 
facility during the year. This finding 
becomes more comprehensible when 
it is noted that one steady commuter 
makes at least 250 round trips, or 
500 one-way trips, a year. A further 
group of regular users, those making 
two to four round trips per week, will 
account for 15 percent of the total 
passenger-car volume, even though 
only about 0.6 percent of the indi 
vidual vehicles using the Thruway tn 
a year will be involved. 

In order to discuss the subject of 
trip frequencies more precisely, it 
was necessary to coin a term to des 
ignate the trips made by a particular 
vehicle between two specific points, 
regardless of the number of times 
such a trip is repeated. The term 
chosen was “‘vehicle-run” (Fig. 2 
This unit can be mathematically 
computed from a trip frequency sur 
vey, whereas the number of indi- 
vidual vehicles cannot actually be 
determined because it is not known 
how many different sets of points a sin 
gle vehicle may travel between in the 
course of a year. One “‘vehicle- 
run, then, means all the trips made 
by a single vehicle between the same 
two points in the course of a year 

In discussing trips made with very 
high frequencies, the number of 
vehicle-runs nearly corresponds with 
the number of vehicles, since it 1s 
unlikely that any one vehicle will be 
traveling between more than one pair 
of points on a commuting basis. 
On more casual trips, however, a 
single vehicle can of course make a 
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large number of different vehicle- 
runs. 

Continuing the analysis of pas- 
senger-car trip frequencies expected 
on the Thruway, it was found that 
trips made with very few, if any, 
repetitions reveal characteristics 
equally as interesting as those made by 
commuters. See Fig. 2. Unrepeated 
trips, that is, those trips made only 
once a year, constitute 14 percent 
of the anticipated passenger-car vol- 
ume on the Thruway, but these trips 
represent a big 72 percent of all the 
vehicle-runs to be made during the 
year. Another 10 percent of the pas- 
senger-car volume consists of trips 
made from two to four times a year, 
representing 16 percent of the ve- 
hicle-runs. Nearly half of all trips 
will be made with frequencies in the 
middle groups of from once a month 
to four times a week. 

The significant point is that there 
will be a very large number of occa 
sional users of the Thruway, but that 
a disproportionately large segment 
of the traffic volume will be built up 
by a relatively small number of 
regular users. 

Truck traffic shows an even greater 
tendency to repetitive trips, with 
heavy trucks contributing a much 
greater concentration of trips re- 
peated from one to four times per 
week. 

A correlation between frequency 
and distance of travel was also re 
vealed by the data. (See Fig. 3). 
For passenger cars the average length 
of trips made oftener than five times 
a week was about 20 miles, but trips 
made only once a year averaged 170 
miles in length. 

Utilization of the basic 
facts afforded by the origin and desti- 
nation survey made it possible to 
arrive at well-founded estimates of 
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FIG. 2. Number of individual passen- 
ger-car trips per year diverted to 
Thruway are compared with number 
of vehicle-runs’ per year by trip fre- 
quency groups. Estimates are for year 
1950, based on survey traffic only, not 
considering fees. For example, from 
circle at left it is seen that those mak- 
ing 1 trip per year will constitute 14.1 
percent of total yearly Thruway pas- 
enger-car traffic. However, circle at right 
shows that those making 1 yearly vehi- 
cle-run will constitute 71.9 percent of the 
yearly vehicle-runs. Vehicle-run is term 
coined to indicate all the trips made by 
a particular vehicle between two spe- 
cific points in one year, regardless of 
the number of times such a trip is re- 
peated. In other words, a comparatively 
few drivers will roll up a dispropor- 
tionately large mileage on Thruway. 


Number of 


FIG. 3. Average total distance traveled, in 
trip frequency brackets of Fig. 2, is shown 
for passenger cars diverted to Thruway. 
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the traflic considered divertible to 
the Thruway. The methods used 
were both painstaking and time con 
suming, and are not readily suscep- 
tible of detailed description here. 
Suffice it to say that due considera- 
tion was given to the usual factors of 
comparative time and distance, com- 
petitive highways, the advantages of 
an uninterrupted route with express- 
way standards, safety, and other 
features entering into the choice of a 
route by a driver. Seasonal and daily 
variations in traffic were consid 
ered, to expand the survey results to 
an annual basis. 


Toll System Studied 

Particular attention was paid to 
the toll aspects of the Thruway, both 
from the standpoint of establishing 
reasonable levels and types of fees 
and from the standpoint of develop- 
ing a practical system of collecting 
such fees. It is not the objective to 
charge all the traffic will bear, but 
rather to secure a revenue from the 
users of the Thruway that will en 
able the project to support itself. 

A new element in the toll picture 
was the proposal of an annual permit, 
to be sold for a lump sum, which 
would be good for unlimited use of 
the Thruway during the year. This 
system affords the regular user a 
travel bargain, and also attracts to 
the facility some traffic that would 
not otherwise use it. Investigation 
showed, however, that the permit 
system cannot be applied to trucks, 
as it is impossible to fix a fee that is 
fair to all trucks and still will pro 
duce the necessary revenue for the 
Thruway. Many individual trucks 
on the Pennsylvania Turnpike pay 
aggregate tolls of a thousand dollars 
or more a year. A fee of that magni 
tude would be required to secure 
adequate revenue from regular heavy 
truck users of the Thruway, and 
yet it would obviously be impossible 
to set any such amount as a permit 
fee. For this reason the permit 
scheme was eliminated so far as 
trucks are concerned. 

Annual permits will be available, 
however, for private passenger cars 
registered in New York State. The 
rate recommended by the engineers, 
though not yet adopted by the Au- 
thority, is $10 a year. Permits will 
entitle their holders to use the 
Thruway as much as they please 
without extra charge, except that a 
minimum toll of 25 cents will be 
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paid by all vehicles crossing the 
Hudson River Bridge at Tarrytown. 

Vehicles not holding permits will 
pay for each trip at rates varying 
with the type of vehicle and the 
distance traveled. The tolls will be 
comparable with those charged on 
existing turnpikes, and will be col- 
lected principally at the exit inter- 
changes. The rate recommended by 
the engineers for passenger cars is | 
cent a mile. 

When they enter the Thruway, 
drivers will pick up a toll ticket show- 
ing their vehicle class and point of 
entry, and at the exit they will sur- 
render the ticket and pay the proper 
toll. 

In areas near New York City and 
Buffalo, tolls will be collected at a 
few barrier-type stations instead of 
at interchanges. This method was 
considered more suitable in these 
heavily built-up areas because the 
interchanges will be very close to 
gether there and the cost of building 
collection facilities and maintaining 
them at every exit was considered 
excessive. Some free use of the Thru- 
way for very short trips will there 
fore be permitted in these areas, 
but the revenues lost are considered 
to be less than the costs of collecting 
them. The barrier type of toll collec- 
tion is feasible in these sections be 
cause they are at the ends of the 
system. Continuation of the barrier 
system throughout the length of the 
Thruway was not considered desir- 
able because of the excessive number 
of stops that would be required of 
long-distance travelers, and because 
revenue losses would be excessive. 

Very close attention was paid to 
the development of the most fool 
proof toll collection system that 
could be devised, and we believe that 
major advances in the art have been 
made as a result of more than a year’s 
intensive research in this field. The 
equipment now being manufactured 
is almost revolutionary in some of its 
concepts, but this is another story in 
itself. 

On the basis of the toll collection 
framework adopted, various rates 
of toll and their effects on traffic were 
studied. Particular study was given 
to the monetary savings available to 
trucks because of the superior type 
of artery, and a rate schedule was 
proposed based on operating savings 
resulting from only three things 
reduction in fuel cost, reduction in 
vehicle maintenance cost, and re- 
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duction in tire wear. All the sav 
ings accruing to trucks because of 
time savings, increased utilization of 
equipment, heavier loads, and the 
possibility of turn-around trips, will 
be in the nature of a bonus to the 
truckers. The truck tolls recom- 
mended as a result of these studies 
were |.0 cent a mile for light trucks 
and from 2.0 to 5.0 cents a mile 
for heavy trucks. These rates are 
slightly lower than those in force on 
the Pennsylvania Turnpike. 

Taking into account the recom- 
mended level of tolls, the final esti- 
mates of Thruway traffic were de- 
veloped. These estimates reflected 
not only the vehicles expected to be 
diverted from existing arteries, but 
also the effects of increased travel 
resulting from the existence of the 
Thruway project. Careful estimates 
were developed of probable future 
trends affecting Thruway traffic vol- 
umes, including the growth of popu- 
lation and motor-vehicle registra- 
tions, and annual volumes were pro- 
jected for a period of years into the 
future. 


Traffic and Revenue Estimated 


For the first full calendar year of 
Thruway operation on the stretch 
between New York and Buffalo 
1955 the estimated traflic volume 
is 34 million trips, of which 14 per- 
cent will be commercial vehicles and 
the rest passenger cars. Of the 29 
million passenger-car trips, 20 million 
are expected to be made on permits, 
but the number of annual permits 
sold may not exceed 200,000 in the 
early years. 

If recent precedent is followed and 
no serious economic disturbance oc- 
curs, a very rapid growth of traflic 
should be seen over a period of ten 
vears following the opening of the 
Thruway, even without taking into 
consideration any possible extensions 
of the system. For purposes of esti- 
mating, a conservative growth factor 
of 45 percent in ten years has been 
used, but the growth rate of truck 
traflic is expected to be substantially 
greater than that of passenger cars, 
so that commercial trips will account 
for about 19 percent of the total 
traftic by that time. 

By applying the recommended 
rates for fees and charges to the esti- 
mated traffic, the prospective gross 
revenues from tolls have been deter- 
mined. These estimates range from 
$19,000,000 in the first full year to a 
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lever of $35,000,000 ten vears later. 
Toll revenues from commercial ve- 
hicles will constitute some 62 percent 
of the total to begin with, and will 
progressively increase until they reach 
72 percent of the total in 1965. The 
importance of trucking traflic in the 
Thruway financial picture is evi- 
dent. 

One reason why passenger cars 
are expected to contribute only about 
35 percent of the revenues, even 
though they constitute some S5 per 
cent of the trips, is the extraordinary 
travel value offered by the annual 
permit. Nevertheless, the permit 
plays an important role in Thruway 
financing. It is to be available to 
any resident of New York State own- 
ing a passenger car. In November 
1951 these residents approved a refer- 
endum placing the credit of the state 
behind the bonds of the Thruway 
Authority. This action made pos- 
sible a saving of over $100,000,000 in 
interest charges on Thruway bonds, 
and the Authority feels this justi- 
fies the bargain which permit holders 
will get. 

The state guarantee has, of course, 
been the principal security behind 
Thruway financing to date. An 
initial issue of $60,000,000 in guar- 
anteed notes was sold at an interest 
cost of 1.1 percent early in 1952, and a 
total of $250,000,000 in serial bonds 
has been marketed this vear at an 
average interest cost of 2.67 percent. 
This rate is from */, to 1 percent 
lower than that which would have 
been obtainable for revenue bonds 
marketed at the same times. 

While the purchasers of guaranteed 
bonds look to the state guarantee for 
security, the state looks to the Thru- 
way Authority and the revenues of 
the Thruway for protection against 
having to make any outlay to back 
up its guarantee. The economic sur- 
vey has shown that the Thruway is a 
solvent project, and that its revenues 
will provide for operating and main 
tenance expenses still leave 
enough to cover interest and amorti- 
zation payments with an ample 
margin of safety. 

Another source of revenue is that 
available from concessions on the 
Thruway. Service stations and res 
taurants will be provided at reason- 
able intervals and leased to operators 
on the basis of competitive bids. 
Several brands of gasoline will be 
offered at alternating stations, and 
the Thruway Authority will 
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Thruway construction in Buffalo area is complex. In foreground, longest railroad 


grade elimination on project between New York and Buffalo (1,065 ft) carries Thru- 
way over Lehigh Valley, Erie, and Lackawanna railroad lines. 


ceive a gallonage royalty on sales. 
The restaurant operators have al- 
ready been selected. There will be 
three different operators, one on 
each of three sections of the route, 
and payments to the Authority will 
be based on a percentage of gross 
sales. Revenues from these sources 
will add a considerable sum to the 
annual income of the Authority. 

The Thruway project has not been 
realized without its problems and 
difficulties. Actual costs have in 
many instances turned out to be 
higher than they were supposed to 
be on the basis of preliminary figures. 
Some features have had to be cur- 
tailed and others modified. But the 
project has gone forward within a 
remarkably short time because it is 
founded on a sound economic basis. 
First, it is under a separate authority 


with its own powers to market bonds, 
collect revenues and administer its 
affairs as an independent agency. 
Second, it has obtained a state guar 
antee of its securities, which saves 
many millions of dollars in interest 
cost and assures a ready market for 
its securities. And third, the proj- 
ect has been placed on a firm self- 
liquidating footing by ascertaining 
its revenue potential as closely as 
engineering methods can measure, 
and by establishing a system of 
charges adequate to pay its costs with 
a reasonable margin to spare. 

This job of financing is still going 
on, but with the firm foundation that 
has been laid it is possible to keep a 
constant check on changes that may 
affect the economic picture and to 
take such steps as may be necessary 
to cope with them. 
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Construction 


Wher the design standards for the 
New York State Thruway were first 
discussed, it was indicated that our 
primary object was to make this route 
the safest, really fast highway yet 
constructed. To do this, all phases 
of the probable types of traffic 
had to be considered. Moreover, as 
far as possible, the designer had to 
attempt to set his design standards 
in anticipation of future develop- 


New York State Thruway, southeast of Rochester, has center mall 74 ft wide. In mall 
existing trees have been retained when at safe distance from pavement, as safety factor 
% to reduce headlight glare, and for landscaping effect 


200 400 ments by the truck and automobile 
Scale in feet industry as well as to satisfy the 


probable desires of the motorist. 
When the facility is one of the toll 
type, financed by long-term bonds, 
this becomes particularly important. 
The Thruway, in order to succeed, 
must offer the trucker and the motor- 
ist facilities so far superior to the 
circuitous routes over existing roads 
that they will gladly pay a fee for 
the right to use it. Sustained and 
uninterrupted speed, vehicular and 
passenger safety, freedom from delays 
of stopping and starting, economy of 
operation, and complete avoidance 
of congestion over its entire length 
are the real inducements. 
For a number of years the New 
: York State Department of Public 
FIG. 1. One type of interchange used on Thruway illustrates aim of design to main- Works made numerous preliminary 
tain sustained and uninterrupted speed, with safety. studies of various so-called “super 
highways” through the congested 
areas from New York to Albany and 


Intricate traffic interchange is being constructed near Herkimer in Mohawk Valley to Albanv to Buffalo. These had alwavs 
connect Route 28 with Thruway. Bridge in left foreground in this artist's drawing been conceived as free highways. 
crosses Route 5-S, Mohawk River, and State Barge Canal. When it became apparent that “to 
finance the Thruway with state 

| ing state highway system out of 


existence, we were forced to resort 
to a toll system. Many of the origi- 
nal ideas of location as well as geo- 
metric design standards had to be 
abandoned. Consideration and study 
had to be given to a completely inde- 
pendent project, all on new location, 
instead of merely modernizing cer- 
tain sections of existing highways. 
A great number of proposed inter- 
change locations had to be changed, 
or abandoned, because they could not 
sustain the test of economic sound- 
ness, regardless of how desirable they 


(Vol. p. 742) 40 


z 
fe 


might be from a local standpoint. 
Location of interchanges on the Thru- 
way was one of the most difficult 
problems encountered, for every com- 
munity felt that it must have an 
interchange. 

When the general location of the 
Thruway had been determined, it 
was decided that the project was to 
have limited access over its entire 
length; that all highway and rail- 
road crossings would be separated; 
that traffic in opposing directions 
would be divided by a safety median 
strip, or mall; that the interchanges 
would be specially designed to avoid 
left turns and to feed traffic to and 
from the Thruway on the right side 
only (see Fig. 1); and that wide 
stabilized shoulders would be con- 
structed on a_ wide right-of-way, 
without access or frontage rights. 

Over its entire length the Thru- 
way has been designed for a speed of 
70 mph and upward. This does not 
mean that the Authority will neces- 
sarily always limit speeds to 70 mph 
or less. If manufacturers should 
determine that the public demands 
cars which can sustain speeds greater 
than at present, the Thruway is de- 
signed to handle these increased 
speeds. (I, personally hope that 
such speeds will never be permitted. ) 
We have designed for growth in 
capacity as well as in speed, for 
should it later be found impossible 
to adapt the Thruway to changing 
conditions, the facility would soon 
be discarded. Obviously we cannot 
afford to have this happen. 

Maximum grades are limited to 3 
percent. This was often very dif- 
ficult and costly to achieve, espe- 
cially through the Catskill and Ram- 
apo Mountain areas. 

The median strip has a minimum 
width of 20 ft, but in many places 
the width is much greater. In 
western New York there is a long 
section where the widths vary be- 
between 20 and 600 ft, and in one 
place a very picturesque stream 
forms a part of the center mall 
through a wooded area. In certain 
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standards designed to attract traffic 
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FIG. 2. Comparison of highway and structure sections for normal and banked locations 
shows how highway section is carried over structures without narrowing roadway. 


urban sections of the New England, 
Westchester, and Niagara Thruways, 
which are on elevated viaducts, mall 
widths are less than 20 ft. Shoulders 
are 11 ft 6 in. wide with 10 ft stabi- 
lized. In certain mountainous areas 
the rock sections have a shoulder 
width of 9 ft. 

Pavement lanes are 12 ft and 13 ft 
wide, making 25 ft in each direction 
for the two-lane sections, and 12 ft, 
13 ft, 12 ft in the three-lane portions. 
All of the Thruway will have at least 
two lanes in each direction, and cer- 
tain areas near New York will have 
three lanes in each direction. How- 
ever, sufficient room has been left on 
structures and beneath bridges so 
that the entire route can be made 
three lanes wide in each direction, 
when traffic demands make this 
feasible (see Fig. 2). 

Horizontal curves are 2 deg or 
less, or a minimum radius of 2,800 
ft, except at interchanges. Vertical 


clearance for highways is 14.2 ft 
minimum. The minimum vertical 
sight distance is 1,000 ft, based on a 
driver's eye at 4 ft 6 in. above the 
pavement, looking at an object 4 ft 
6 in. high. Horizontal sight distance 
is 1,000 ft. 

Construction schedules for such a 
gigantic project must be practical. 
Our first objective is to get the 
Thruway built and in operation be- 
tween New York and Buffalo. This 
will be the main support for the 
Erie, Niagara, Berkshire, and New 
England Thruways, which may not all 
be completely self supporting. Our 
target date for completion is Octo- 
ber 1954 and all our contracts are 
awarded on that basis. This means, 
of course, that round-the-clock opera- 
tions are necessary where feasible, 
and many of the contractors are 
operating on a 20-hour basis in two 
10-hour shifts, with 4 hours for 
equipment maintenance. 
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Rocky and rugged terrain along the Hudson 
River south of Albany, where the route 
traverses the Catskill and Ramapo Moun- 
tains, taxed contractors’ ingenuity and the 
capacities of their heaviest equipment 


Grades of less than 3 percent and curves of greater than 2,800-{t 
radius required heavy cuts and fills. Through the Onondaga 
Swamp, foundation material was stabilized by forcing water out 


Unusual Construction Problems 


Just north of the Finger Lakes, in 
the center of the state, les Monte 
zuma Marsh. This vast area is some 
what like the bayou country of the 
South, and was an early barrier, 
both to the construction of the origi 
nal Erie Canal and to that of the rail 
roads. To construct the Barge Canal, 
the state acquired a large portion of 
this area because in raising the water 
level, much of it had to be flooded, 
The area adjacent to the Clyde River 
was acquired subsequently by the 
Federal Government as a bird sanc 
tuary for migratory wild fowl. This 
bird sanctuary was found to lie ex 
actly in the path of the New York 
State Thruway. Several studies were 
made to bypass it, but all were too 
costly, and after considerable negotia 
tion between agencies of the state and 
Federal Government, permission was 
given to cross the Wild Fowl Reser 
vation, provided however, that the 
water levels of the marsh would not 
be disturbed or the wild life molested. 


of it through sand drains (above, leit). 
muck was removed and replaced by backfilling with gravel. 
above shows work under way in Black Lake area. 


In other locations, swampy 
View 


To solve this complex problem, about 
one-half mile of the Clyde River was 
relocated to the north, and the unsta 
ble swampy muck was removed and 
replaced with more satisfactory ma 
terial. 

North of Svracuse and at the outlet 
of Onondaga Lake, the Thruway 
crosses what was once known as 
Onondaga Swamp. Here the foun- 
dation material was stabilized by the 
use of sand drains. A layer of granu- 
lar material was placed over the wet, 
spongy ground surface and then the 
entire area was covered with a heavy 
layer of earth. Through this earth 
and gravel mattress, steel tubes with 
closed ends were driven deep into the 
wet material and filled with sand. 
The tubes were then pulled out, the 
closed end being opened in the pulling 
process, leaving a column of sand re- 
maining in place. As more and more 
weight of earth was placed over it, the 
water in the spongy bottom was grad- 
ually squeezed out and flowed up- 
ward through the column of sand un- 
til it met the horizontal blanket of 
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completed. 


Potter-De Witt Corp 
Bero Eng. & Const. Corp 21 .! 
W. E. O'Neill & Dann Bar 

Johnson, Drake & Piper, In 28 


sand. Through this blanket, the mois- 
ture escaped laterally. This method 
was found quick, economical, and en- 
tirely successful. 

Proceeding eastward across the 
state, the cities become closer together 
and the population more dense. The 
Mohawk River Valley generally grows 
more rugged and narrow as one pro- 
ceeds east from the village of Herki- 
mer. 

Here again, in order to get width 
enough for the wide cross-section of 
the Thruway, it was necessary to relo- 
cate the Mohawk River by moving it 
to the north over a length of several 
miles. Fortunately this relocation 
improved the Barge Canal alignment, 
and gave suflicient width for the 
West Shore Railroad, Route 5-S, and 
the Thruway to be located south of 
the Mohawk in relative independence. 

South of Albany the route is lo- 
cated generally on a bench or shelf 
along the west bank of the Hudson 
River, until it climbs up into the 
Catskill Mountains, near Ravena. 
From this point south into the Ram- 
apo Mountains, and in fact until the 
Palisades are crossed to the Tappan 
Zee bridge over the Hudson River, 
the terrain is unusually rocky and 
rugged. It is here that the traveler 
on the Thruway will be given some of 
the most inspiring vistas and scenery, 
and it is through this area also that 
most of the real highway engineering 
has been required. 

To keep the Thruway wholly within 
New York State control, it was nec- 
essary to cross the Hudson above 
Piermont, and we were most fortu- 
nate to find that we could come 
through the Palisades in a natural 
pass at Nyac and, on the east side, 
could leave the river valley through 
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Work under contract, October 1, 1953 


As of October 1, 1953, a total of 59.1 miles of the Thruway, a dollar volume of $38,136,675, had been 
Work under contract, listed below, covers 353.4 miles, a dollar volume of $375,005,699 


3,865,648 
13 076,811 
2,728 , 562 
16,840,820 


Su perstructure: 
American Bridge Co 


a saddle in the range of high hills on 
that side. 

The Authority has made full use 
of the engineers and personnel of the 
State Department of Public Works. 
However, in order to complete the 
project according to schedule, it has 
been necessary to employ 33 prime 
consulting firms in the design and su- 
pervision of the New York-to-Buffalo 
section. 

On the contractor side, the Lane 
Construction Company has had the 
greatest dollar value of contracts, 
$46,000,000, and also the greatest 
mileage, a total of 74 miles. This 
includes work completed as well as 
that now under construction. 


AMOUNT 


INTE ACTOR MILEAGE AMOUNT CONTRACTOR 
Tomlinson Const Co 8.2 $4,133,146 Depew Paving Co., Inc 1.6 $3,736,040 
Grandview Const. Corp 16.5 5,669,412 Depew Paving Co., Inc & Mec 
Arcole Midwest Corp 6.5 4.425.394 Lain Const. Corp. 3.2 5,259,431 | 
Collins Bros 92 7. 767 026 A. E. Ottaviano, Inc 5.4 7,510,658 
Lane Const. Corp 48 31,530,584 John Arborio, Inc 19.1 12,057 ,022 
D. A. Collins 0.1 1,508 975 Arborio & Corbetta 10.2 11,487,198 
Savin Const. Corp 26.8 26, 867,505 Walsh & Langenfelder 14.3 14,816,126 
Louis Mayersohn 7.7 3,450,705 Mt. Vernon, Healey & Gammino 14.7 27 485,290 | 
Arute Bros., Inc 24.2 11,755,217 Rusciano & Son Corp. 0.9 3,884,498 | 
D. V. Frione & Co 7.6 4,973 ,081 Arthur A. Johnson Corp 05 2,348,650 
D. W. Winkelman, Inc * 13.4 19,475,703 | 
A. S. Wikstrom, Inc 6.5 8,255,021 
S. J. Groves & Sons Co 24.3 14,732,436 Hudson River Bridge | 
L. G. De Felice & Son, 47 19 843 070 Sebi 
B. Perini & Sons, Inc 22.2 18,920,700 ‘ 
Baughman & Blair, Inc 64 3,572,660 Merritt-Chapman & Scott . . 15,816,093 

Construction Aggregates 


| 
6, 677,533 | 
31,989,357 | 


Steel deliveries have been our 
greatest handicap, for the Korean 
War, government controls, and 
strikes, all of which now seem re- 
solved, kept us on a delayed delivery 


basis until the middle of 1953. We | 


will have a tremendous demand for 
steel, aggregates, and cement in 
1954, particularly near the New York 
metropolitan area. The Nyack-Tar- 
rytown Bridge will tax all the eastern 
fabrication shops of the American 
Bridge Company. Nevertheless, 
1955 will see traffic speeding, safe 
and uninterrupted, from New York 
to Buffalo over the New York State 
Thruway, the world’s longest and 
safest toll road. 


Engineering consultants listed 


Altogether 33 prime engineering consultants 
were engaged for surveys, design, and super 
vision of construction, at a total contract 


Ammann & Whitney, New York 
Andrews, Clarke & Buckley, New York 
Robert W. Briggs, New Rochelle 
Francis L. Brown, New York 

Brown & Blauvelt, New York 

John R. Campbell, Buffalo 

Capitol Engineering Associates, Rochester 
Clarke, Rapuano, New York 

A. Stuart Collins, Buffalo 

DeLeuw & Brill, New York 
Duchscherer, Oberst & Wendel, Buffalo 
Edwards, Kelcey & Beck, New York 
Farkas & Barron, New York 
Frankland & Lienhard, New York 
Fretts & Senior, Williamsville 

Ginnity & Morrison, Rochester 
Greenhut & Taffel, New York 

Frederic R. Harris, Inc., New York 


amount of $26,159,757.15. The firms who 
did, and are doing this work are the follow- 
ing (all of New York State): 


Hirschthal & King, New York 

Knappen, Tippetts, Abbett & McCarthy, 
New York 

Krehbiel & Krehbiel, Kenmore 

Edward J. Lupfer, Buffalo 

Madigan-Hyland, Long Island City 

W. H. McFarland, Binghamton 

Nussbaumer, Clark & Velzy, Buffalo 

James P. O'Donnell, New York 

Parsons, Brinckerhoff, Hall & Macdonald, 
New York 

Roy E. Pratt, Springville 

Seelye, Stevenson & Value, New York 

Charles H. Sells, New York 

Senior, Bissell & Bronkie, Williamsville 

D. B. Steinman, New York 

Urquhart & Doyle, Scarsdale 
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NEW YORK STATE THRUWAY 


CONRAD H. LANG, M. ASCE 


Deputy Chief Engineer, New York State Thruway Authority, Albany, N.Y. 


Concrete pavement 9 in. thick 


supported by 4 ft of selected material 


Bagineering work in connection 
with the construction of the Thruway 
is performed on behalf of the Thru 
way Authority by the Superintendent 
of the State Department of Public 
Works and his subordinates, accord 
ing to the terms of the legislation 
which created the Thruway Authority 
on March 21, 1950. The Authority 
is fortunate in having the Department 
supply these engineering services, for 
in this way hundreds of experienced 
highway and bridge engineers are 
placed at its disposal to design or 
supervise the design of the entire 
system. In the matter of the pave 
ment alone, we are thus able to base 
our design on the wealth of experience 
and judgment acquired by these 
skilled engineers over a period of more 
than 25 vears during which the 
Department has constructed over 


13,000 miles of highways 


The thinking which preceded the 
planning and construction of the 
Thruway pavement therefore can be 
said to have originated in the State 
Department of Public Works and it 
is to the Department's specifications 
that we are now building the system 
which, when complete, will extend for 
over 500 miles through the Empire 
State. The basic requirements of 
our spec-fieations for the construction 
and preparation of the base course 
and subgrade, and for the concrete 
pavement, follow. 

No discussion of a highway pave- 
ment would be complete without 
mention of the most important ele- 
ment in the design, namely, the 
foundation. Our concrete pavement 
depends for its integrity solely on 
three engineering materials steel, 
concrete, and the soils of the founda- 
tion. Of these three, steel is the 


newest product evolved by man and 
the one whose behavior can be most 
accurately predicted. Paradoxically, 
it is the least important to the ulti- 
mate behavior and service record of 
the pavement. It is used as mesh 
reinforcement for the purpose of dis- 
tributing cracks in the concrete and 
for holding those cracks together. 
It is also used to support the trans- 
verse and longitudinal joints. 

Concrete is an older product, and 
while great strides have been made 
in late years in improving its quality, 
we still cannot predict its behavior 
with the degree of exactitude we can 
that of steel. Yet the importance of 
achieving the finest quality of con- 
crete cannot be overemphasized if 
we are to produce a riding surface for 
the traveling public free from the 
surface scaling, disintegration, and 
excessive cracking that concrete may 
be heir to. 

Soils are our oldest construction 
material and the most complex and 
least understood. In order to insure 
a smooth riding pavement, free from 
unequal settlement or localized settle- 
ment at the joints, it is essential that 
the supporting subgrade be as uni- 
form as_ possible. The highest 
quality of concrete is useless as a 
pavement if the foundation soils are 
inadequate for its support. Further- 
more, no joint support of whatever 
design will continue to function as 
intended if the subgrade material at 
the joint is subject to removal by 
pumping or other causes. 


Self-propeiled mixer places 9-in. concrete 
pavement on prepared subgrade. 
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4" top soil | Theoretical grade line 
21" | 3/4! per ft ( 
9 Selected material gn Maximum payment tin: q ~Level 24" 
12" 
Subgrade 4 Ft Deep aw" Rock section, 3-lane " 
In general, the factors affec ung r 4" top soil | [Theoretical grede line | (2 min. uniform thickness _- Concrete 3" gravel shoulder : 
unilormity of support are the per tt, | 1/2" per ft per tt ft. | gravel per ft 
characteristics and methods of place- 
ment of the foundation and _ base ‘Selected materiai. «Maximum payment line" Gravel \ 
courses, variations in soil type, varia- Rock section, 2-lane 
tions in morsture content, and changes 12 oe 
within the soil structure caused by 4" top soit | Theoretical grade line | min. uniform thickness - Concrete | gravel shoulder 
frost action. The greater part of |,,,, per ft | 6" gravel per tt | 
Thruway system is in an area where “ 
frost is a consideration of major Selected material Pane es 
importance. -12" dia pipe Earth section, 3-lane a 
W hi re att t 1 t 1 ¢ of mall 1160 — 
We have attempted to provide | 
uniformity of material for a depth of gv sou gate tne min. unitorm thickness — Concrete | 2" shoul 
. 3/6" tt | — 6" ¢ 
4 ft below the pavement. To achieve 
this, care is taken to roll embank- 
ments to a dry density of at least 95 nits Scale in feet Earth section, 2-lane © _\ setactes materia 
percent of the maximum dry-weight 
; density as determined by the AASHO FIG. 1. Comparison of two-lane and three-lane sections in rock and in earth shows ease 


with which entire Thruway length can be converted to three-lane width when traffic de- 


standard test. In cuts, the standard 
mands makes this feasible. 


procedure calls for shaping and rolling 
to obtain the same uniform density. 
Where major non-uniformity of soil 
conditions exists in cuts, and espe- 
cially where frost-susceptible materials 
are encountered, the materials are 
removed and backfilled as required to P F 
obtain subgrade uniformity. At com 27 

transitions between cut and fill. a = 

wedge section is used both longi- 
tudinally and transversely so as to and 138 

lanes with transverse joints 
provide a gradual change from em- 100 ft 
bankment to cut over a distance of om. 
10 ft. 

Thruway cross sections are planned 
so that the subgrade will give uni 
form support, with particular em 
phasis on uniformity of moisture 
roa content. To obtain the desired re 

' sults, our design provides that the 

grade of the pavement shall be a 
minimum of 4 ft above the existing 
ground level, the ditch invert, or the 
intercepting underdrain. Exceptions 
to this rule occur where soil and rock 
conditions are uniform, and where 
ground water and subsurface seepage Final finish is by hand, 
present no problems. These criteria after which surface is 
apply to both cut and fill conditions. roughed _ longitudinally 
with a burlap drag. 


Base Course Rolled in 
Two 6-In. Layers 


The State of New York is in a 
glaciated area where glacial gravel 
deposits occur in abundance. These 
deposits represent the most economi- 
cal granular material available for 
subgrade construction; consequently 
their use is most desirable. Hav 
° ing in mind the character of the avail 
able gravel deposits and the wide ex- 
perience of the Department of Pub- Reinforcing bar mats, usu- 
lic Works in the use of such mate- ally welded wire mesh, 
rials over a period of many years, it are placed 2'» in. below 
was decided that the standard Thru- pavement surface. Me- 
way section should provide a base chanical screeds finish 
course of granular material 12 in. surface both longitudi- 
thick. This thickness is modified, nally and transversely. 
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Wide central mall divides the roadways. 


as required by the character of the 


soil, frost conditions, and general 
terrain. 
The specifications provide that 


material in the base course must meet 
the following gradation requirements 
100 percent must pass the 4-in. sieve; 
no more than 50 percent must pass 
the '/,-in. sieve; and no more than 
10 percent must pass the No. 200 
sieve. In addition, the stone must 
be of a durable quality and the 
material must be satisfactorily graded 
from coarse to fine. Two 6-in. 
layers of this material are placed and 
thoroughly rolled. In numerous in- 
stances, where the availability of 
material meeting the specification is 
limited, the lower half of the base 
course is constructed of less suitable 
granular material, and only the top 
6 in. is constructed to the specification 
gradation and qualities noted above. 
In general, the gradation of both the 
subbase and the base-course materials 
is such as to prevent infiltration, 
and to preclude the migration or 
ejection of material at the sides of the 
pavement or through the joints. 


Concrete Pavement 9 In. Thick 


With regard to the Thruway pave- 
ment, it is a basic concept in the 
design of all the concrete pavement 
that the slab must carry the wheel 
loads and distribute them to the 
foundation below. Presuming a 
perfect foundation, it would be possi- 
ble to construct a pavement suitable 
for heavy Thruway traffic with a 
thickness of perhaps only 4in (Asa 
matter of fact, some of the Thruway 
bridges are constructed with separate 
wearing surfaces as thin as 3 in. 
made possible by the uniform support 
given the pavement by the bridge 
deck.) If our pavement foundations 
could be constructed to perfect uni- 
formity, we could save a considerable 
port.on of the funds which we are now 
expending for a concrete pavement 9 
in. thick. 

Actually, in spite of the care and 
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precautions taken by our soils 
engineers, it is not economically 
possible to achieve in the field these 
desirable results. Consequently the 
Thruway pavement had to be de- 
signed strong enough to span the 
areas of low resistance to deflection in 
the subgrade as constructed. In 
this respect the pavement acts like 
the continuous concrete spans in a 
bridge, the overall length of which ex- 
tends from New York to Buffalo. 

The pavement itself is constructed 
with a 1 : 1 */4 :3'/2 mix, by volume, 
converted to weight batching in 
accordance with the specific gravities 
of the aggregates. Voids in the 
coarse aggregates are assumed to be 
45 percent, and those in the fine 
aggregates 35 percent, with a 4-per- 
cent moisture content in the latter. 
Field adjustments are made up to 
10 percent plus or minus in the fine 
aggregate, with opposite weight ad- 
justment of the coarse material. 

Cement permitted by the specifica- 
tions is either a portland cement with 
an air-entraining agent or a mixture of 
portland and natural cements in the 
proportions of 7 parts portland to | of 
natural. Practically all our Thru- 
way pavement is constructed of air- 
entraining concrete. 

Fine and coarse aggregates must 
meet rigid specifications. Crushed 
stone is preferred although crushed 
gravel and crushed slag of suitable 
characteristics are permitted for 
coarse aggregate. 

Water content is controlled by the 
civil engineer in the field so as to 
obtain the driest mix consistent with 
workability. Usually a 2' » to 3- 
in. slump is considered satisfactory. 
Test cores cut from this pavement 
show compressive strengths of from 
4,000 to 6,000 psi depending on the 
age of the concrete when the cores 
are tested. 

Concrete is mixed in the usual type 
of paving mixer, not smaller than the 
27E and not larger than the ‘4E, 
single or two-compartment machines. 
Recently permission has been granted 
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to use transit- and central-mixed con- 
crete under rigidly controlled require- 
ments. 

The concrete is laid in lanes either 
12 or 13 ft wide, and in slabs 100 ft 
long. Transverse joints at this spac- 
ing are of wood or fiber with joint 
supports of various types. The latest 
approved type is dowels of 1 '/,-in. 
diameter spaced 12 in. on centers 
Longitudinal joints are of the tongue- 
and-groove type, doweled together 
by bolts and sleeves at 5-ft centers. 
Near the ends of the slabs this spacing 
is reduced in stages to a final spacing 
of approximately 12 in. 

Reinforcing-bar mats are placed in 
the pavement at a depth of about 
2'/, in. below the pavement surface. 
Intermediate bar mats are either of 
welded wire or clipped deformed types 
and weigh about 65 Ib per 100 sq ft 
End mats 8 ft long and weighing 
about 130 Ib per 100 sq ft are used 
adjacent to transverse joints to 
provide additional reinforcement at 
these critical points. 

The pavement surface is finished 
by both transverse and longitudinal 
screeding, after which the usual hand 
methods are used. The final opera- 
tion consists of roughening the sur- 
face with a longitudinal burlap drag 
The pavement is then immediately 
covered with quilts or waterproof 
paper blankets and cured for a period 
of at least ten days before it is opened 
to traffic. Immediately upon re- 
moval of the quilts or blankets, the 
pavement ts given two applications of 
petroleum distillate oil at the rate 
of 1 gal per 17 sq yd for each applica- 
tion. The purpose of this treatment 
is to minimize the surface deteriora- 
tion which is apt to occur when salts 
are applied for winter snow and ice 
control. 

The foregoing description applies 
to the pavement design for the Thru- 
way proper and for most of the ear- 
lier interchanges and cross roads. 
Recently, we have evolved a design 
for plain concrete pavement which is 
being constructed without reinforce- 
ment and without transverse joint 
supports except on interchanges and 
access roads. In this design, con- 
traction joints are placed at intervals 
of 20 ft by grooving the pavement 
transversely to a depth of 2' 4 in. 
This construction continues until the 
end of the day's pour, at which point 
provision is made for a doweled 
joint. Supports in the form of dowels 
are also used for several of the trans- 
verse joints immediately contiguous 
to bridges or to pavement of the con- 
ventional design. 
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NEW YORK STATE THRUWAY 


New York State Thruway structures have real esthetic value and give motorist good view in all directions. 
Typical use of column pier bents for structures carrying highway over Thruway is illustrated. 


Bridge design is guided by esthetics 
as well as functional considerations 


E. W. WENDELL, M. ASCE, Deputy Chief Engineer, New York State Department of Public Works, Albany, N.Y. 


Wren we recognize that there are 
552 bridges on the 500-mile Thruway, 
it is evident that time was an im- 
portant factor in the problem of de- 
sign. We had to be careful lest the 
desire for mass production and speed 
should dominate the problem. It 
obviously was highly desirable — yes, 
necessary—to recognize that time had 
top priority, and yet we refused to 
believe that a bridge which would be 
truly a functional expression of this 
great artery could not be produced. 
It must not be overlooked that we 
were in no sense starting from 
scratch. In my office we had been 
designing and constructing a bridge 
every working day for more than 
twenty years. When I say bridge, 
I refer to a structure of more than 
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20-ft span, which carries a highway 
over a stream, a canal, another high- 
way, a city street, a parkway or a 
railroad, or in many instances which 
carries a railroad over a_ highway. 
These structures have been of various 
types and dimensions, from a struc- 
ture designed to carry a_ two-lane 
highway over a small stream to the 
complete elevation of a two-track 
main-line operating railroad through 
an entire community. 

We have recognized certain basic 
principles in our design. We ad- 
vance no claim for their origination. 
We have endeavored to differentiate 
between the application of land- 
scape architecture, where the func- 
tional flow is the creation of space, 
and the functional flow of a highway, 


which is simply the continuation of a 
highway through space. 

We do not consider that mass is an 
essential requirement of beauty. In 
many instances, the viewpoint seems 
to prevail that the form of a bridge 
must be based upon its ability to 
carry the weight of a stone facing or 
some other exterior adornment. We 
have taken the attitude that the en- 
vironment and purpose of a bridge 
create the basis for functional design. 

We have been fully cognizant of 
the oft-repeated statement that engi- 
neers are as devoid of esthetic reac- 
tions as are the compilers of shop 
drawings for the fabrication of steel. 
Fortunately this lack does not per- 
vade the entire profession, and in- 
deed we consider it unfortunate that 
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Section of Thruway as projected under structures 


FIG. 1. 


architecture, developed outside our 
profession, has in many instances 
descended to mere decoration when 
applied to bridges. For example, 
massiveness in railings is purely 
decorative and not functional. 

Our completed structures clearly 
indicate that lightness is more agree 
able in horizontal members than in 
vertical members. Placing a heavy 
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Full section of Thruway is carried over and under structures. 


rail or coping on a bridge either by 
the use of stone or by the use of solid 
or heavy members destroys the very 
effect that is sought, and which is 
ever pleasing to the eye of the ob- 
server. To cover the clean vertical 
lines of piers or abutments, or any 
other portion of a substructure, by 
veneer or decoration in such manner 
that the functional appearance is 
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buried, seems to create a drooping 
effect. This results in a structure 
that appears to be struggling to hold 
itself up, in place of one that enjoys 
the exhilaration of live loads. 

In approaching the problem it was 
fundamental that some concept be 
had of a type of structure that would 
accommodate traflic without restric- 
tion, both over the deck and beneath 
it. In addition, it was recognized 
as an essential that unrestricted vision 
be obtained in structures of this 
type. It was considered that when- 
ever the Thruway passes over a 
stream, a railroad, or adjacent high- 
way or street, the section of the high- 
way should be projected onto the 
bridge without presenting any real 
or mental hazard to drivers. It was 
further considered necessary that 
when the Thruway is projected under 
a structure carrying any other fa- 
cility, no physical or mental hazard 
be created in the movement of traffic. 
In all instances this means that there 
cannot be any narrowing of the 
pavement or restriction of side clear- 
ances when the Thruway passes 
under a structure, and that under no 
circumstances should the shoulder 
section be narrowed when the Thru- 
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Structure spanning Thruway incorporates 
use of steel fascias. Light type of railing 


gives motorist good visibility. 


In typical structure carrying Thruway over a main-line railroad, side view is considered un- 


important, making economy governing consideration. 


motorist is unaware he is passing over a railroad or another highway. See Fig. 1. 


way is carried onto a structure over 
any other facility. In other words, 
the basic consideration is the es- 
thetic relationship between the free 
moving, open Thruway and the com- 
ponents of the structure created to 
maintain this free and unobstructed 
movement. In no instance would 
we accede to a through structure of 
any type if we could possibly avoid it. 

Continued study led to the con- 
clusion that, with variations in ex- 
pression, the most flexible type of 
structure was a four-span beam 
bridge. This resolves itself into an 
economical and yet withal a pleasing 
structure to the user of the Thruway. 
We opened up the center pier. We 
developed stub abutments at the 
top of the side slopes which per- 
mitted us to establish a pleasing type 
of open pier or column bent adjacent 
to the edge of the outside lanes. 
With a proper clearance, this design 
gives a complete, open movement to 
traffic. 

The design not only creates an 
even diffusion of light under struc- 
tures that are extremely wide, where 
the Thruway is carried over another 
facility, but in addition it dampens 
the roar of a car in the enclosed area 
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under the bridge. Instead of echo- 
ing the sound waves, the columns 
break them up so that the reaction is 
not unpleasant to the ear of the 
driver. This feature must be recog- 
nized and carefully analyzed, to en- 
sure that, at wide structures, where 
a major traffic artery passes over or 
under the Thruway, the reaction to 
the user of the highway is one of 
pleasure rather than one of annoy- 
ance. 

A concerted effort was made in 
planning the Thruway so that for 
the most part it would be carried 
over rather than under intersecting 
railroad rights-of-way. Whenever 
this could be done it eliminated en- 
tirely the necessity of supporting an 
operating railroad during the con- 
struction period. In the design of 
structures to carry tracks over a 
highway, it has been found that from 
25 to 40 percent of the cost of the 
finished structure may be spent in 
supporting the railroad while the 
substructures to carry the railroad 
over the highway are being con- 
structed. It has been found in the 
field that the development of the 
type of structure which we have ad- 
vanced for carrying the Thruway 


Thruway section itself is such that 


over a railroad creates no serious ob- 
struction to the operation of the rail- 
road or to the construction of the 
bridge -a decided economic advan- 
tage, enabling a large proportion of the 
expenditures for these structures to 
be used at other places along the 
Thruway. There are locations where 
it is impossible, because of topo- 
graphical conditions or built-up 
urban or semi-urban developments, 
to carry the Thruway over a rail- 
road. In such instances we have 
negotiated with the railroad com- 
pany and were able to obtain its co- 
operation in minimizing the number 
of tracks left in service during con- 
struction. This practice led to a re- 
duced cost for this type of structure 
when one had to be built. 

In arriving at the width of a struc- 
ture necessary to take care of inter- 
secting highways, streets or park- 
ways, full consideration is given 
not only to present needs as shown by 
traflic studies, but also to the needs 
that will develop in the next 20 years. 
In anticipating future needs, atten- 
tion is given to the probable develop- 
ment of the locality together with its 
effect on traffic on the highway or 
street which is intersected. In addi- 
tion to the width of pavement 
necessary to carry the traffic, these 
structures provide a wide clearance 
from the edge of through traffic lanes 
to the curb, in conformity with the 
standards we have established for 
state and local highways. In plan- 
ning these structures which cross 
over the Thruway, consideration is 
given to the esthetics of the environ- 
mental relationship as well as to the 
functional ability to accommodate 
traflic movements both on the cross 
route and on the Thruway. 

The typical cross-section carrying 
the Thruway under a structure is 
shown in Fig. 1. The 114-ft width 
between shoulder columns will of 
course vary, depending on whether it 
is necessary to carry an acceleration 
or deceleration lane under the struc- 
ture. 

Since the center mall is depressed 
and receives drainage from the pave- 
ment surface, it can easily be seen 
that considerable care must be taken 
in the development of the design so 
that the finished structure, including 
the center pier, will fit properly into 
the Thruway and in no way inter- 
fere with the drainage of the pave- 
ment surface. In general, the drain- 
age is taken from the center mall ad- 
jacent to the pier face on the up side 
of the grade and carried to the sides 
of the road or, where this is not 
practicable, it is carried under the 
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This bridge illustrates type of structure used to carry Thruway over New York State 


Barge Canal. 


mall section adjacent to the center 
pier on one or both sides of the pier, 
depending upon the volume of water 
expected. 

The typical cross-section of a 
structure carrying the Thruway over 
another facility is also shown in Fig. |. 
Here again it is to be noted that care 
must be exercised in the design to 
develop the depressed mall into a 
proper introduction to the bridge 
head so as to produce a pleasing ap- 
pearance and yet properly take care 
of drainage. Since curbs are not 
used on the Thruway, special atten 
tion is directed to the treatment of 
the mall width across the end of the 
bridge in order to produce a satis 
factory, usable structure as well as 
one having a good appearance. 


The design loading used on all 
bridges carrying the Thruway is a 
H20-S16 truck train. The train 
consists of a_ series of H20-S16 
vehicles spaced 30 ft from the rear 
axle of the preceding vehicle to the 
front axle of the following vehicle. 
This we feel sure provides ade- 
quately for the foreseeable future. 
Structural steel its recognized at 
18,000 psi; conerete at 1,000 psi. 

Railings, while of the distinctive 
tvpe which we have developed and 
used for several vears, are designed 
of the same strength as the so-called 
barrier-tvpe railing. Why a railing 
should be used which detracts from 
the esthetics of a structure simply 
because it looks stronger is rather 
difficult for us to understand. 


Bridge carrying highway over Thruway is typical of structures used at skewed 


crossings. 


In all applicable instances we de- 
sign for composite action in the 
bridge slab. In some instances we 
use continuous structures, or struc- 
tures involving suspended spans with 
cantilever and anchor spans, but in 
general we utilize simple spans. Our 
use of open-ended tubes from 18 to 
30 in. in diameter, driven to rock, as 
the principal element in our column 
bent design, has resulted in savings of 
millions of dollars. 

It is the careful analysis of all 
subsurface information, with our back- 
ground of more than 25 years of ex- 
perience in foundation design, cover- 
ing many thousands of bridges, that 
has produced the economical founda- 
tion designs used throughout for the 
substructures of the bridges. Sim- 
plicity of construction is the keynote 
in all our designs, whether in super- 
structures or substructures. This 
does not mean that we have not been 
confronted with a wide variety of 
subsurface conditions from New York 
City to Buffalo. Quite the con- 
trary. It does mean that we have 
been designing bridge foundations 
successfully over this area for more 
than a quarter of a century. In the 
last half dozen years we have been 
able to obtain subsurface information 
more quickly and more uniformly 
because of the development of an en- 
larged Soils Bureau. 

We have found that there ts no 
substitute for experience in the de- 
sign of the foundations for our 
bridges. This in our judgment is one 
portion of the design of a bridge 
which cannot be solved by specifica- 
tions and computations. It can 
never be properly established by a 
set of standards. These matters I 
cover because, over the past forty 
years, our profession has swung from 
the ‘‘let-the-men-in-the-field-decide”’ 
attitude to the “let-the-soils-men- 
decide” attitude. Neither of these 
attitudes can ever be substituted for 
a background of experience in the 
design of foundations for bridges. 
Soils information is essential, as is 
proper supervision in the field to de- 
tect any variation from the basis of 
the design. It is true, however, that 
neither of these constitutes a sub- 
stitute for an understanding analysis 
of foundation design. 

It has been pleasant to associate 
with the men in private practice who, 
with their organizations, have made 
it possible for us to prepare the con- 
tract plans for this volume of con- 
struction. With many of these engi- 
neers we had been previously asso- 
ciated. To them and to those with 
whom we have been associated for the 
first time, we extend our appreciation. 
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HYDRO TUNNELS 


JESSE R. GLAESER 


Vice President and Chief Engineer 
B. Perini and Sons, Inc. 
Framinghom, Mass. 


Lining concrete pumped into place 


In an article in the October Civil Engineering, Mr. Glaeser 
described the equipment and procedures adapted by the 
contractors for excavating 2/2 million cu yd from the notably 
large twin power tunnels around Niagara Falls, for the Sir 
Adam Beck-Niagara Generating Station No. 2 of the Hydro- 


a requirements for the Niag- 
ara power tunnels, excavated in rock 
to 51-ft diameter 250 ft below the 
surface, with horizontal and vertical 
curves and 30-deg slopes at the ends, 
present several unusual construction 
problems. Under the terms of the 
contract with the Hydro-Electric 
Power Commission of Ontario, the 
contractors are supplied with con- 
crete delivered into their trucks at 
their two mixing plants. One of 
these mixing plants, known as the 
Whirlpool plant, is located at the out- 
let end of the tunnels, and the other, 
known as the Cluppewa plant, is 
located near the intake works. The 
two plants are similar in design and 
capacity, and each will produce 200 
cu yd of concrete per hour. Each 
consists of four 2-cu yd Smith mixers 
and a fully automatic Johnson mixing 
plant. They have a combined stor- 
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surrounding rock. 


age capacity of 16,000 bbl of cement 
and 1,200,000 tons of aggregate. 
The concrete moves out from the 
mixers on overhead conveyors dis- 
charging from down-spouts for truck 
loading. 

Sand for the most part is shipped in 
by gondola cars from the nearest 
suitable source 100 miles away, and is 
unloaded onto a 30-in. conveyor for 
stock piling. A small quantity of 
sand is dredged from the Niagara 
River and delivered to the plant by 
truck. 

Coarse aggregate is produced from 
the limestone rock found in the upper 
layers of the canal excavation on the 
provect, and is processed by one of the 
most modern crushing and screening 
plants ever erected in Canada, It is 
located near the area of the outlet 
canal excavation. 

Primary crushers are two 42 X 4S- 


Electric Power Commission of Ontario. Here he explains the 
unusual machines and methods, some of them unique, used to 
place more than 600,000 cu yd in the concrete lining in the 
tunnels to a finished diameter of 45 ft, and to grout the 


in. Traylor crushers fed by two 
Stephens-Adamson giant feeders 5 ft 
wide. These giant feeders are oper- 
ated on a Ward Leonard electric con- 
trol system, which gives variable 
speed control for regulating the feed 
of the rock to the crushers. The 
primary crushers are set to crush to 
4! 2 in. 

The crushed material is carried on a 
36-in. belt conveyor to four 5 & 10-ft 
standard double-deck Dillon scalping 
screens. Oversize material is fed 
into two 4! /,-ft Symons cone crushers, 
and then all crushed material is con- 
veyed on a 30-in. belt to six classifier 
screens, and finally is stockpiled for 
use. 

Since most of the concrete on this 
development is being placed by 
Pumpcrete machines, the largest size 
of rock is limited to 1'/, in. T" ere 
are only two sizes of coarse aggregate 
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Concrete is delivered by Hydro-Electric 
Power Commission into trucks of contrac- 
tors at their two mixing plants, which are 
similar in design and capacity 200 cu yd 
per hour. In plant No. | here shown, ce- 
ment silo is at left and aggregate stockpile 
at right. 


Concrete mix 
Tunnel arch 


Standard 7-bag mix per cu yd 


Cement 12 ib 
Water 348 Ib 
Sand 1. 300 Ib 
Stone 1 Ib 
Water cement ratio 5 7 
Slump in 


Av. compressive strength, 2S day 4,000 psi 


Invert 
} bags per cu yd 

Cement 325 th 
Water 
Sand 1,340 Ib 
Stone 1 
Water cement ratio 
Slump 2 Sin 


Av compressive streagth, 28 day 4.400 psi 


Grout mix 

Low-pressure grout (1 cu yd) 

Water 746 Ib 
Cement 785 It 
Fly ash 260 Ib 
Sand 1.523 Ib 
Flow cone 13.2 sec 


High-pressure grout (two of many mixes, 
proportion only, a few cu yd) 


Mix A 

Cement 175 Ib 
Water 120 Ib 
Fly ash 75 1b 
Water cement ratw “4 
Mix B 

Cement Sib 
Water 131 25 
Water cement ratio 15 


Thinned underground to 20 


Concrete tunnel lining is poured in three 
stagescurb, invert, and arch. Arch form, 
for 300 deg of 45-ft-diameter circle, is here 
seen erected on surface preparatory to be- 
ing disassembled, taken down shaft in lift, 
and set up in tunnel. 


used, |' .and*,in. The aggregate 
for the Chippewa plant is hauled by 
trucks from this crushing plant, a 
distance of 6 miles. 

Concrete lining for the tunnels is 
poured in three stages—-the curb, the 
invert, and the arch. The curb is 
poured directly following the bench 
rock excavation and serves as a road- 
bed for the movable-form travelers 
and equipment used for the invert 
and arch concrete pours that follow. 

The curb concrete is poured into 
portable steel form panels set to 
line and grade by the contractors’ 
civil engineers. These forms are set 
on each side of the tunnel center-line 
24 ft apart, with their tops 1S in. be- 
low, and outside of, the 45-ft finished 
diameter of the concrete lining. This 
concrete curb later forms part of the 
required 3-ft thickness of the lining 
but is not an exposed part of the fin- 
ished lining. After the forms are set, 
the concrete for the curb is hauled in 
Dumpecrete trucks from the batching 
plant to the nearest shaft, where the 
trucks are lowered on the cage to the 
tunnel level and dump their loads 
directly into the forms (Fig. 1). 

Invert concrete forms the (60-deg 
bottom segment of the 45-ft-diameter 
circular lining. The method of pour- 
ing the invert is rather unique. The 
concrete is hauled semi-trailers 
equipped with 10-cu yd dump bodies 
from the batch plant to previously 
driven churn-drill holes 12 in. in 
diameter. These holes, which extend 
from the ground surface to the tunnel 
level, are located about at 500-ft 
intervals along the tunnel. (See Fig. 
2.) They were drilled on the tunnel 
center-line and lined with a 10-1. 
steel casing * , m. thick. The steel 
casing was welded at the joints as it 
was lowered into the churn-drill hole, 
and the small space between the cas 
ing and the rock was grouted to 
prevent water leakage into the tunnel 
and also to form a smooth backing in 
the event the concrete wears through 
the steel casing. 

At the bottom end of the casing, a 
steel boot is suspended from the tun- 
nel roof supports. This boot is 24 in. 
in diameter and 6 ft long, with a 24- 
in. side discharge connection. The 
bottom end of the boot is capped with 
a heavy steel plate and filled with drill 
steel and concrete to take the shock 
of the wet concrete as it drops from 
the surface. 

Directly under the boot is located a 
l5-cu yd hopper and swivel chute 
mounted on a_ steel tower. The 
tower is mounted on wheels running 
on SO-Ib rails along the curb so that it 
can be conveniently moved from hole 
to hole. When in pouring position, 


the steel tower just clears the bottom 
of the boot and supports it by being 
wedged tightly to it before each pour. 
The boot at each hole is set ahead of 
the concrete operation and lifted into 
position from the tunnel bottom by a 
truck-crane cable threaded down the 
hole from the surface. 

The next step in the preparations 
for pouring the invert was to provide 
a unit for transporting the concrete 
from the down-hole to the screed. 
This unit is self-propelled by a 200-hp 
diesel engine mounted on a _ steel- 
frame traveler, with steel wheels 
riding on rails along the curb. It is 
geared to travel about 4 mph and is 
provided with a MGH-220 marine- 
gear twin-disk hydraulic coupling so 
that the operator cannot shear stud 
bolts or break the drive shaft by quick 
starting. 

This concrete-carrying unit has 
three 10-cu yd cylindrical hoppers 
and so can carry 30 cu yd each trip. 
At the bottom the hoppers are cone 
shaped, with jaw gates and swivel 
chutes attached for placing the con- 
crete. As a safety measure the 
operator has two control positions to 
use when traveling, one looking in 
each direction. The unit has me- 
chanical brakes working on drums 
attached to each wheel, and air 
brakes attached to a_ differential 
drive. 

The concrete is dumped just ahead 
of a steel screed 10 ft long and 24 ft 
wide, which rides on the top edge 
of the steel panels set on the inside 
face of the curb. This screed, which 
is weighted down as required to keep 
it from floating, is hauled along by a 
car puller anchored to the rock in the 
center of the tunnel several hundred 
feet ahead of the pouring area. The 
screed is made of steel plate attached 
to bridge framing, curved to fit the 
bottom 60-deg portion of the 45-ft 
circular tunnel diameter. As_ this 
screed is dragged along over the fresh 
concrete, the true shape of the invert 
is formed. 

Following the screed, a crew of 
finishers works from a movable bridge 
that also travels on the steel-form 
panels, clearing the finished concrete 
by 2 in. The finishers give it a steel 
trowel finish and place Richmond 
screw anchors near the top edge of 
the pour for anchoring down the arch 
form. The finished invert is finally 
covered with a waterproof paper for 
protection and proper curing. 

Pouring of the invert is usually 
carried on for two eight-hour shifts 
per day, and in that time 500 ft is 
poured. This takes between 1,600 
and 1,800 cu yd of concrete, depend- 
ing on the amount of overbreak. 
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The third 8-hour shift is devoted 
to moving form panels and _ rails 
ahead, where they are reset for 
the next day’s pour. This allows 8 
hours of curing time, but inasmuch 
as the fresh concrete poured on the 
second shift lies in between, a 
movable traveler leap-frogs the form 
panels over this area. There is also 
another form-traveler ahead of the 
concrete carrier. These two travelers 
are powered with 145-hp Ford VS 
engines. 

All mobile travelers are the same 
height and are provided with roller 
conveyors along each side to match, 
so that the form panels and rails can 
be rolled ahead from the rear carrier, 
across the concrete traveler, to the 
front carrier in a few minutes. These 
form carriers have small derricks 
mounted at each corner to pick up the 
panels and rails and to lower them 
into resetting position. In this man- 
ner 500 ft of invert is poured smoothly 
each day with clockwork precision, 
and is hardly noticeable in the midst 
of all the other work going on in the 
tunnel. 

All the equipment used in invert 
pouring was designed, fabricated and 
erected on the job by the contractors’ 
engineers, mechanics, and __ steel 
workers. This equipment was first 
erected above ground and then taken 
apart, lowered into the tunnel on the 
cage, and reassembled. It has been 
taken down and reassembled several 
times in moving from one section 
of the tunnel to another, and from 
tunnel No. | to tunnel No. 2. 

In pouring this amount of concrete, 
six 10-cu yd trucks are usually kept 
busy hauling concrete from the plant 
to the down-hole. At the down- 
hole, the concrete is dumped from the 
truck into a 13-cu yd worm-fed steel 
hopper which feeds the concrete down 
the hole as required. The diesel 
motor used for operating the worm, 
the hopper, the signal lights, and the 
telephone is moved from hole to 


hole in a few hours between pours. 
Telephone and light signal wires are 
run down an adjacent hole. 

The arch pour constitutes the re- 
maining 300 deg of the 45-ft-diameter 
circle. The steel forms for this work 
are taken down the shaft in the largest 
sections possible and erected on rails 
to 16-ft gage on 12 X 12-in. timber 
cross-ties supported on the finished 
invert concrete. Three 10 X 16-ft 
steel travelers erected on this track 
are equally spaced to carry the steel 
arch-form panels. Fourteen 5 X 30- 
ft top panels are bolted together to 
make one continuous form 70 ft long. 
The top panels rest on 12-in. double- 
channel jacking beams for moving 
up and down. Hinged to each side 
of these top panels are 14 side panels 


FIG. 1. Curb is poured first, directly from 
Dumpcrete trucks lowered down shaft in 
cage. Curb forms roadbed for form trav- 
elers and other equipment used for pouring 


invert and arch. 


FIG. 2. Concrete for invert is dropped through steel-cased holes to 
tunnel level, where it is received in hopper mounted on wheeled 


35 ft long to complete the 300-deg arc. 
When in pouring position, the lower 
ends of the side panels are anchored 
to the Richmond screw anchors 
previously set in the invert. 

When the form is to be moved, the 
side panels are swung in with steam- 
boat ratchet jacks attached to the 
legs of the travelers, and the top is 
lowered about 3 in. for clearance by 
means of twelve 50-ton hydraulic 
jacks. This form weighs about 300 
tons, with spreader beams, hoppers, 
chutes, and working platforms. At- 
tached to the front end of the form is 
a steel bulkhead to which wooden 
lagging plank is fastened and ad- 
justed to fit the contour of the rock. 

Concrete for the arch is delivered 
from the mixing plant to the tunnel 


4-cu yd Dumpcrete 
from surface 


tower. Thence it is fed into three 10-cu yd hoppers mounted on 
self-propelled steel-frame traveler which transports it to site. Curb 


30-cu yd self-propelled traveler 


Invert screed 
Form carner 


Finishing 
my platform. Bulkhead Fa 


Invert 


Boot traveler 


Form carner 


— ~ 


Invert is poured from car (left) which runs on rails along previously 
placed curb. Car carries three 10-cu yd cylindrical hoppers. 
When these have been filled with concrete dumped through down- 
hole, car is self-propelled by 200-hp diesel engine to point of place- 


ment (center). Here concrete is dumped just ahead of steel screed 
riding on steel panels set on inside face of curb. Next comes crew 
of finishers working from movable bridge (right) which also travels 
on steel-form panels and clears finished concrete by 2 in. 


| 

7 

LA 7) 

: = - —-= = | ‘ky 

Laff 

7 

Wy 

— 

AG 

Section 


in the same manner as that for the 
invert (Fig. 3). At the boot dis- 
charge at the bottom of the down- 
hole, a steel tower supports a 15-cu yd 
hopper and a three-way swivel chute 
discharging concrete into three Model 
200 double Rex pumpcrete machines. 
These three machines are mounted at 
the base of the tower. The hopper 
over each pump holds 10 cu yd of 
concrete. A working platform sur- 
rounds the pumps to carry trans- 
formers, tool boxes, and extra work- 
ing parts. The tower, hopper, and 
pumps are mounted on wheels and 
ride the curb rails when moving from 
hole to hole. On the rear end of this 
traveler is mounted a 22'/»-ton winch, 
geared down to pull 200 tons, for 
towing the rig. 

Three 8-in. Pumpcerete pipelines run 
along the invert concrete from the 
pumps to a steel-frame and pipe 
scaffold arrangement 110 ft long and 
45 ft high. This scaffold is called 
the pipe carrier and, when in pouring 
position, is set tight up against the 
arch form. The front end of the 
pipe carrier is built on a 45-deg slope 
until it reaches the top deck, which is 
set 6 ft below the roof of the tunnel to 
provide head room for the workmen 
(Fig. 3). The top-deck portion is 
60 ft long and 15 ft wide, except at the 
form end, where it extends to the full 
width of the tunnel to provide a 
working platform for crews setting 


and stripping the bulkhead. This 
top platform supports the three 
S-in. Pumpecrete lines, which are 


mounted on steel guide brackets set 
at the right level to enter the arch 
form when it is in pouring position. 
When the three pipelines are all 
set up, the center pipe goes to a hop- 
per mounted just below the front 
end of the arch form, as shown in 
Fig. 3. Chutes extending from this 
hopper on each side, down to four 
different levels, convey the concrete, 
through doors in the form panel, so 
that it fills the form from the bottom. 
First the concrete is diverted through 
the lowermost chute until it reaches 


Worm teeder 


the level of the bottom door. This 
door is then closed and the concrete is 
switched to the next higher chute. 
The hopper at the top divides the 
concrete by means of a flip gate, thus 
directing the flow from one side to 
the other. All chutes are also pro- 
vided with flip gates so that the con- 
crete can be diverted from one level 
to another without stopping the 
pumps. 

The two side pipelines deliver con- 
crete to a second and third hopper- 
and-chute arrangement, one in the 
middle of the form and one near the 
back end of the form. All three 
Pumpcrete lines are operating at the 
same time, and the concrete is placed 
in uniform layers. When the con- 
crete reaches the level of the top 
chute, all doors are closed and the 
concrete starts flowing over the top 
of the arch form. At this point the 
center pipeline and one side line are 
extended to reach the back end 
of the form. The last 60 ft of the 
extensions are continuous slick pipes, 
that is, without joints. When the 
back end of the arch is filled, these 
slick pipes can be easily pulled out. 
To do this, a 10-ft length of jointed 
pipe is removed from each line out- 
side the form area, and the slick 
pipes are pulled back by an air- 
driven tugger. The ends of the slick 
lines are kept carefully buried during 
pouring. 

To be sure the arch is completely 
filled, a 2-in. air-slugger pipe con- 
nection is located in each pipe at the 
top elbow, near the front end of the 
carrier. When a pipeline becomes 
filled, quick-acting air valves are 
opened and the concrete is forced 
out and up around the steel ribs and 
into the high rock crevices in the arch. 

At least six 2-in. grout pipes are 
placed through holes in the form and 


extended into the higher crevices in 
the rock. Through these pipes grout 
is later pumped to fill open seams in 
the rock and the void created by 
concrete shrinkage. 

Pouring of the arch concrete for 
each setting of the traveling form is 
completed in 6 or 7 hours. Each 
Pumpcrete machine is rated at 60 cu 
yd per hour, but has an over-drive 
setting for faster pumping when con- 
ditions are favorable. Normally the 
fast-pumping arms on these machines 
are used except when long-distance 
pumping is required. The slow- 
speed pump setting is generally 
used on distances over 1,000 ft. The 
greatest distance pumped to date has 
been 1,400 ft. 

Concrete is required to set for 12 
hours before the form is moved. 
During this setting time, crews are at 
work moving the pipe carriage ahead, 
moving ties, relaying rails, moving 
pipelines, and cleaning the rock. 
When ready, the form can be moved 
in 4 or 5 hours, making the complete 
cycle in 24 hours. At this rate the 
concrete arch pour moves along the 
tunnel at the rate of 70 ft per day, 
the pours varying from 1,000 to 
1,200 cu yd, depending on the over- 
break. A finishers’ platform, made 
of a steel frame on wheels supporting 
a pipe scaffold with wooden decks, 
follows the arch form immediately 
after the form is stripped, for any 
necessary patching. 

Two complete sets of equipment 
like this for placing the arch concrete 
have been built and are being used 
each day. One operates between 
Shafts 3 and 4, and the other at 
Shaft 5. 

When curves in the tunnel align- 
ment are encountered, wedge-shaped 
fillers are put into the form and taken 
out again as required. 


FIG. 3. Arch concrete falls through down-hole to steel tower carrying chute and three 
Pumpcrete machines. Three pump lines run up incline of “pipe carrier’’ to form composed 
of three 10 x 16-ft steel travelers carrying 70 ft of steel form panels. Cross section shows 
four-chute arrangement in each traveler. 


Sem: trasler hauling 10 cu yd concrete 


Traveler mounting three Pumpcretes pipe 


Z™ 
3 
Ver 


At the inlet and outlet ends of the 
tunnel, 30-deg slopes are encountered. 
These slopes are concreted with a 
separate form 20 ft long, mounted on 
a single traveler with special pull 
beams built in for hauling it up the 
slope. Three 22'»-ton Braden 
winches, powered with  16.2-hp 
Pistonair motors, are used to pull 
this form up the slope. Two are 
mounted at the base of the traveler, 
with */,-in. cables running from the 
drum to a deadman drilled into the 
rock at the top of the slope. Four- 
part lines are used on each winch. 
The third winch is located at the 
top of the slope, and its cable is fast- 
ened to the top of the form. Since 
the top of this form is much heavier 
than the bottom, it has a tendency to 
lean down hill on the 30-deg slope. 
The third winch keeps the top of the 
form in line with the bottom, and also 
acts as a safety measure. 

For each sloped section, a single 
Pumpcrete machine was set up at the 
end of the slope, at ground level, and 
the pipeline was suspended over the 
portal and down the invert to the 
form. It was not unusual at the end 
of the day to find that 4,000 cu yd of 
concrete had been poured. 

Ninety days after the arch con- 
crete has been poured, grouting opera- 
tions begin. This work is the final 
step in completing the tunnel. A 
grout batching plant is set up on the 
surface at certain down-hole locations. 
The grout, for both low-pressure (100 
psi) and high-pressure (250 psi) grout- 
ing, was mixed in the proportions 
shown in the box, page 52. 

The dry grout materials are hauled 
by truck from the Hydro Commis- 
sion’s stock piles to the batching 
plant, which stands over a down-hole 
and provides ground-level dumping 
hoppers with elevator conveyors for 


storing the material in bins set 20 ft 
off the ground. Under these bins are 
located two batch mixers where the 
materials are weighed, batched, mixed 
with water, and then dumped down 
the hole. 

Two agitator hoppers at the bottom 
of the down-hole receive the grout, 
which is then pumped along the tun- 
nel invert by two Gardner Denver 
8 X 10 X 5-in. pumps through 1'/>»- 
in. pipe to two other agitator hoppers 
located at the point of grouting. 
The maximum pumping distance is 
generally about 2,400 ft. From the 
second agitator hoppers, two other 
pumps are used to pump the grout 
into holes previously left in the arch. 

Five movable travelers mounted on 
rubber-tired wheels are employed 
for the underground grouting setup. 
One is located under the down-hole 
and supports the pumps and agitator 
receiving hoppers. Another  sup- 
ports the two pumps and agitator 
hoppers located where the grout is 
being placed. Still another traveler 
is located between these two pumping 
stations and one more at each end, 
making up the total of five. 

These travelers are all equipped 
with scaffold working platforms and 
ladders extending to the tunnel 
ceiling. The front traveler is used 
for making up the pipe connections, 
the second for grout pumping, and the 
third for disconnecting the grout 
connections and patching the holes. 
When the grouting operation has 
reached its limit in one direction, it 
is reversed and the receiving agitator 
hoppers set under the down-hole are 
moved ahead in the opposite direc- 
tion and used for the grout-placing 
unit. The other pumping unit is set 
under the same down-hole to receive 
the grout. In this manner the 
traveler originally at the rear be- 


Concrete for arch section is dropped through 12-in.-diameter down-hole and received in 
15-cu yd hopper of steel tower in tunnel (left). At point of placement, lines from three Pump- 
crete machines run up “pipe carrier” (center) which abuts against arch form seen (at 
right) from front end. Chutes at different levels deliver concrete into arch form; 


Ends of tunnels emerge on surface at end of 
30-deg incline. Concrete in inclined sec- 
tions was placed by using arch form only 
20 ft long, instead of 70 ft as on level sec- 
tions. Concrete line from single Pumpcrete 
machine is seen running down tunnel. 


comes the lead unit for placing the 
pipe connections. By reversing the 
whole operation, another 2,400 ft of 
tunnel is grouted, making a total of 
4,800 ft grouted from one down-hole. 

The contract here described covers 
the concreting of 60 percent of the 
tunnel length and is for about 600,000 
cu yd. The remainder of the tunnel 
is being constructed by a Canadian 
company, Rayner-Atlas, Ltd. Plac- 
ing of the concrete lining was started 
in February 1953, is about 50 percent 
along as of October 15, and is planned 
for completion in October 1954. 

The design, engineering, and gen- 
eral supervision of Sir Adam Beck- 
Niagara Generating Station No. 2 
are carried out by the staff of Ontario 
Hydro with Gordon Mitchell as Proj- 
ect Manager and W. L. Fraser as 
Project Engineer at the site. 

For the contractor, the work is 
managed by Perini, under the direc- 
tion of the writer as Project Manager, 
and Alex Simpson as General Super- 
intendent. The contractor is a joint 
venture composed of B. Perini & 
Sons, Inc., Walsh Construction Co., 
Arthur A. Johnson Corp., Henry 
J. Kaiser Co., C. A. Pitts General 
Contractor Ltd., Morrison-Knudsen 
of Canada Ltd., and Mannix Ltd. 
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More service to the membership— 
a continuing goal 


President's Inaugural Address, Oct. 21, 1953, New York 


A: unchanging guide to our endeav- 
ors is the Society's objective as an 
organization. This has been stated, 
restated, lengthened, and shortened 
in the writing of various constitutions. 
In today’s constitution it reads: 

“The objective of the Society shall 
be the advancement of the science 
and profession of engineering.” 

All actions of the Society and its 
members as a group must be gaged 
by this standard. 

Over the years we have developed 
a general structure and procedure for 
operation which has satisfactorily 
met our needs. A_ constantly in- 
creasing membership, an ever-expand- 
ing volume of technical literature, 
prestige in national and international 
affairs, direct contributions to the 
safety and well-being of mankind, 
and a host of other things tell us 
that we have achieved a considerable 
degree of success in attaining our 
objective. 

There are now more than 36,000 
members in the Society, assigned to 
73 Local Sections. In addition ap- 
proximately 7,500 students in 133 
Chapters at various colleges and uni- 
versities are affiliated with the parent 
group. Interest is high and accom- 
plishments are many. On _ most 
counts the relationships between the 
Society and its members are excellent, 
and the same is true of the Society in 
its relations with other professional 
organizations. Yet there are sev- 
eral ways in which each could benefit 
through more support from the other. 
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Services Should Be Increased 


The Society is in excellent condi- 
tion financially. Wise investment 
policies, good management at Head- 
quarters, and constant efforts on the 
part of the Board of Direction to “cut 
the suit to fit the cloth” have kept us 
on a sound footing. This year for 
the first time the budget has exceeded 
one million dollars, but in it there is an 
anticipated deficit of approximately 
$24,000, which I believe will be 
avoided by careful adjustment of the 
budget during the vear. 

As a group, all of us should, and 
do, favor operating within the limits 
of current income, and we appreciate 
the efforts of the various Boards of 
Direction in protecting our monetary 
interests through the years. At the 
same time we must give recognition 
to all our personal and professional 
interests, and make certain that there 
are sufficient funds to provide all the 
services that the Society can reason- 
ably offer. There is no wisdom in 
depriving ourselves of a suit tailored 
to size simply because there is insuf- 
ficient cloth to cover the growing boy. 

In 1921, when the present dues 
structure was established, ASCE had 
almost 10,000 members and an income 
from dues averaging $18.42 per mem- 
ber. This year we have approxi- 
mately 36,500 members, of which 47 
percent are Junior Members, and de- 
spite our million-dollar budget, the 
average income from dues in 1954 will 
amount to but slightly more than 
$13.00 per member. Those are 1921 
and 1954 dollars of which I speak, and 
I need not dwell on the disparity be- 
tween them caused by inflation in the 
intervening years. 


More Papers Need Publication 


Even in the face of these handicaps 
the Society has managed to expand, 
or at least to maintain a large part of 
the services and benefits which mem- 
bers have known and enjoyed at one 
time or another. In the field of pub- 


lications —which is the greatest single 
factor —it became necessary to make 
drastic revisions in policy and to re- 
strict the distribution of some ma- 
terial. Actually, the total number 
of papers and articles published has 
not been reduced, but neither have 
there been increases to keep pace with 
the rapidly increasing volume of tech- 
nical material presented and waiting 
for publication by ASCE or some 
other professional organization. 

Members far and wide have regis- 
tered dissatisfaction with former pub- 
lication procedures, so there is ample 
evidence that improvements and 
changes were desired. Possibly the 
latest revision, by which each indi- 
vidual will receive all the current lit- 
erature pertaining to his chosen Tech- 
nical Division will satisfy all con- 
cerned, but I doubt it. Greater vol- 
ume of literature is desired, but pro- 
viding it and an accelerated schedule 
for bringing it to the publication stage 
can only come through a substantial 
increase in expenditures. 


Section and Chapter Support Too Low 

Inability to make proper progress 
in other lines has also been detrimen- 
tal to the interests of the members. 
Support for Student Chapters and 
Local Sections has been undesirably 
low, although the recent provision 
for assistance in establishing branches 
or subsections is an encouraging 
development at the local level. It 
has been said before, and I say it 
again without fear of overemphasis, 
that the life blood of the Society 
comes from the Local Sections. One 
needs only to attend the stimulating 
Local Section conferences, held in 
conjunction with Conventions and the 
Annual Meeting, to realize that the 
Sections have numerous problems and 
that they never hesitate to talk about 
them. Strong ties from the national 
to the local level have been formed in 
this way. It would be well if we 
could cement them through increased 
allotments. 
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If the life blood of the Society 
comes from the Local Sections, crea- 
tion of that life blood occurs largely 
in the Student Chapters. I am 
deeply impressed by the opportunities 
to develop a broad professional con- 
sciousness within these groups, and | 
fear that we have realized only a 
fraction of this potential. Trends in 
membership records, which are bring- 
ing the Junior Member grade to the 
forefront, indicate that the situation 
is better, but room for improvement 
is obvious. 

We need make no apologies for hav- 
ing been the last of the Founder So- 
cieties to provide for Student Chap- 
ters, but we are truly at fault if we 
do not make the most of this oppor- 
tunity to cultivate professionalism. 
I fully realize the contributions of 
time, effort, and sincere interest 
which have come from individuals in 
Local Sections and from Society offi- 
cers and staff. At the same time a 
very small amount of money has been 
put into Chapter activities. 

Direct support through allotments 
similar to those provided for Local 
Sections may be desirable. Still, 
less tangible support, such as appro- 
priations to cover a large portion of 
the expenses involved in Student 
Chapter conferences, could be of even 
greater value. This is particularly 
true when the conferences are held 
as a part of Society Conventions. At 
this formative stage in professional 
development, the students gain most 
from person-to-person contact with 
those practicing in all branches of 
civil engineering. Lessons learned 
on the unfamiliar ground of the Con- 
vention are likely to be much more 
impressive than those which come 
through similar but more restricted 


contacts with members attending 
Chapter meetings on the campus. 
When the professional lesson is 


learned at this stage, it is seldom 
lost. 


Regional Offices Merit 
Reconsideration 


Other desirable ties between the 
Society and its members have been 
sacrificed because of  insuflicient 
funds. Elimination of the regional 
offices in Chicago and Los Angeles 
has been regretted by many, even 
though the arrangement was in exist- 
ence such a short time that there was 
hardly an opportunity to prove its 
merit. The same applies to main- 
tenance of our Washington office at a 
desirable level of staff and activity. 
I am certain that if these features 
were restored in our organization, 
they would more than pay for them- 
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selves in the benefits that could be ob- 
served day by day. 

The Board has given constant at- 
tention to desirable services in rela- 
tion to available funds. Within the 
past few months a Task Committee 
appointed by the Board to study 
other financial problems has sub- 
mitted reports, the latest of which was 
placed before all members in the 
April issue of CiviL ENGINEERING. 
Whether we agree with any or all of 
the alternatives recommended is not 
important at the moment. Rather, 
each member—each Section, each 
District — must earnestly consider the 
things that are and could be made 
available, and then determine 
whether we can actually afford 1921 
dues and the handicaps that go with 
them. 

Numerous other old-time problems 
are still with us, such as salaries, en- 
gineering manpower, collective bar- 
gaining, ethics, and the like. These 
are constantly demanding and receiv- 
ing attention. A very recent de- 
velopment, by which all professional 
activities will be coordinated through 
a Committee on Conditions of Prac- 
tice, should improve our means of 
dealing with such problems. 


Professional Cooperation Required 


In a democratic organization such 
as ours, there is no problem in our 
professional life together which can- 
not be solved with the constructive 
cooperation of all in our Society. 
The same applies to relations among 
organizations having common inter- 
ests and common objectives. Unfor- 
tunately, worthy objectives often can 
not be reached because of opinionated 
differences. The pride of affiliation 
with one organization or another has 
occasionally served to dull the en- 
thusiasm for shoulder-to-shoulder co- 
operation between professional 
groups. Even though engineering 
has emerged as a profession within a 
relatively brief period of history, it 
has reached a maturity that should 
place all segments above emotional 
group allegiances which tend to bury 
coordinated action in an endless and 
fruitless rivalry. 

Cooperative endeavors such as En- 
gineers Joint Council and Engineers 
Council for Professional Development 
deserve increased interest and effort 
from all concerned. This is so not 
because of the direct benefit that 
can be anticipated by an individual 
or organization identified with EJC 
and ECPD, but because they offer 
common meeting grounds for better 
understanding and more effective ac- 
tion within the profession at large. 
Through such meeting grounds en- 


gineering judgment can prevail in all 
problems of cooperative growth. 


Professional Development— 
a Continuing Process 


One such problem needing the best 
of judgment is an evaluation of the 
product of engineering training from 
the day a youngster knows what he 
wants to be until the last day of his 
professional practice. Too much re- 
liance has been placed by employers 
who utilize the product of engineering 
education -and by the young en- 
gineers themselves—on the miscon- 
ception that a man can be trained so 
completely during his college days 
there is no room for subsequent de- 
velopment. Professional as well as 
technical training should be continu- 
ous throughout a man’s career, and 
our society should lend its efforts col- 
lectively and individually to the idea 
of an expanding professional poten- 
tial. In the process we should be 
mindful of the fact that the best 
teaching is done by example. 

When registration was first con- 
ceived by a committee within ASCE 
in 1911, and when the various state 
laws were drafted, the objective was 
clearly the protection of the public 
against engineering practice by ob- 
vious incompetents. Often this has 
been replaced by the idea that regis- 
tration is the final goal or mark of 
distinction —a laurel upon which one 
can rest with assurance. We must 
strive to overcome the idea that reg- 
istration as a professional engineer 
signals the end of need for profes- 
sional training and development. 

The basic function of our Technical 
Divisions and their committees is the 
professional improvement of our mem- 
bers. Outstanding accomplishments 
by some of the Division committees 
have been recognized, and certainly 
the Society owes a debt of gratitude 
to those who have given generously 
of their time and effort in furthering 
this work. Still, most of the Di- 
visions are faced with problems of 
participation on the part of their 
members, and in some cases atten- 
tion should be given to improved ar- 
rangements for meeting times and 
places. Finally, some Divisions 
should be stimulated to greater activ- 
ity, even to the extent of reorganiza- 
tion if necessary. 

I am greatly honored to have been 
chosen for this position of leadership 
in the year ahead. It is a difficult 


task, and one in which I invite the 
help of every member of the Society. 
In turn, I want to assure you of my 
best efforts in supporting all our ac- 
tivities. 
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Typical quadruplex housing unit 
built for naval personne! at Forrestal 
Village is shown at left. Single- 
story duplex units were also included 
in 318-structure project. Average 
cost of housing was $8 per sq ft. 


WILLIAM R. LORMAN, 


Materials Engineer 
U. S. Naval Civil Engineering Research and 


CARL K. WIEHLE, Jr., M. ASCE, 


Structures Engineer 
Evaluation Laboratory, Port Hueneme, Colif. 


Assembly-line technique results in 


low-cost concrete construction at 


Assembly line construction pro 
cedures employed by the contractors 
of Forrestal Village, the 1,000-family 
concrete housing development built 
for the Navy near the Great Lakes 
Naval Station, Illinois, resulted im 
an erection speed of about five dwell 
ing units a day at an overall cost of 
about $8 per sq ft. 

Completed in December 1952, the 
project consists of 31S single, duplex, 
and quadruplex structures on 162 
acres of Federal land. Although it 
houses naval personnel attached to the 
various activities at Great Lakes, it 
was built by private companies at a 
cost of about nine million dollars and 
will be operated by private enter 
prise until 1990, at which time owner 
ship will be transferred to the Federal 
Government. 

Each family unit consists of a com 
bination living-dining room, a kitchen, 
a bath, a utility room, and one, two, 
or three bedrooms. In addition, each 
unit is provided with an electric water 
heater, an electric refrigerator, a gas 
cooking range, and a gas-fired heating 
apparatus. The smallest unit con 
tains 700 sq ft of floor space and rents 
for $49 a month. The largest unit 
has 1,615 sq ft and rents for S110. 
The average floor space is 970 sq ft. 
Paved streets, sidewalks, driveways, 
playgrounds, landscaping, and all 
public utilities are included in the de 
velopment. 
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The buildings are of all-concrete 
construction in the broadest sense; 
they demonstrate the notable adapta- 
bility of portland-cement concrete to 
large-scale housing. 

The foundations, ground floors, and 
entrance platforms were cast in place, 
while the wall panels and the Flexicore 
units, from which the roofs and 
second-story floors were made, were 
precast. Each phase of the work was 
performed by a separate team whose 
activities were coordinated with those 
of the other teams. The result was a 
production-line technique similar to 
that employed in manufacturing in- 
dustries. 

Each unit was constricted in three 
main steps—casting of in-place con- 
crete, erection of wall panels, and plac- 
ing of roofs and second-story floors. 


Foundations and Floor Slabs 


Ready-mixed concrete was used 
throughout the in-place phase of con- 
struction. The average mix designs 
for this and the other phases of con- 
struction are listed in Table I. In- 
ternal vibrating equipment was used 
in placing the in-situ concrete, and 
concrete was poured only when the 
temperature was between 50 and 90 
deg F. Specifications permitted 
placement at lower temperatures if a 
means was used to insure that the 
temperature of the concrete would not 
drop below 70 deg F during the first 
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three days of aging, and below 50 deg 
F during the fourth and fifth days. 
Specifications did not permit the use 
of calcium chloride. After the con- 
crete was placed, it was sprayed with 
a transparent membrane curimg com- 
pound. 

Construction of the cast-in-place 
sections began with the excavation 
for the foundation walls and sewer 
line connections. The foundation 
walls extend a minimum of 3 ft 
below grade and taper from a width 
of 16 in. at the bottom to 8 in. at the 
top. Concrete piers 2 ft square, and 
extending the full depth of the foun- 
dation, are located under the ends of 
the party walls. Prefabricated wood 
panels were fixed in position to form 
the outer, sloping surface of the foun- 
dation wall, and rigid Fiberglas insu- 
lation was nailed to studs to form that 
part of the inner wall which extends 
above grade. Below grade, the in- 
side face of the excavated trench was 
used as the form. Concrete was 
placed in the forms directly from 
the transit-mix trucks; wood blocks 
were set into the concrete to act as 
spacers and as nailing blocks for the 
floor-slab forms. 

The subbase for the ground-floor 
slab was prepared by assembling 
the rough plumbing, constructing the 
gravel fill, and laying a damp-proofing 
membrane. The subbase proper con- 
sists of a thoroughly tamped layer 
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FIG. 1. Detail of floor slab, heating duct, 
and 3-ft footing shows arrangement of only 
cast-in-place elements used in structures. 


Forrestal Village 


of clean, screened, porous gravel not 
less than 4 in. deep. The heavy, 
waterproofed, reinforced kraft paper 
which completes the subbase provides 
damp proofing and contaims the 
gravel during the laving of the floor 
slab. 

Before the floor slab was placed, 

the tile heating-ducts and the pre- 


: cast-concrete heater plenum were Concrete wall panels are cast on monolithic concrete beds. Inner 
fixed in position. Concrete was then shell of exterior panel is placed in two 2-in. layers (top photo), so 
placed to form a monolithic floor slab that 4 x 4-in. (No. 4 No. 4) wire mesh reinforcement can be placed. 
4 in. thick except under the party After manual screeding, 12 « 18 x 1!»-in. Foamglas blocks are 
walls, where the slab was thickened to laid on plastic concrete (center photo). Shear ties of expanded 
a minimum of § in. so that it would metal are placed along full length of transverse joints. After final 
rest on undisturbed soil of good bear- 2'.-in. (outer shell) of concrete is placed, it is steel troweled, 
mg value. Designed lor a live load grooved, and broomed for app2arance. On wall panels (lower 
of 40 psf, the slab is reinforced with 6 photo) relief mold is indentured into plastic concrete, between 
xX t-in. welded wire mesh (No. 10, - windows for architectural effect. 


No. 10 wire), placed in well-lapped 
layers a minimum of * , in. above the 
bottom. <A vertical layer of Fiber- 
glas 1'/, in. thick, extending IS in. 
below the floor line and embedded 
around the edges, serves as perimeter 
insulation. 
The slab was finished by steel 
troweling. After curing, the founda- 
tion forms were removed, and the 
excavation backfilled wherever neces- 
sarv. The foundation was then ready 
to receive the precast wall sections. 
To coordinate the construction of the 
foundations with the production 
schedule of the precast elements, an 
average of two foundations a day promos, & Now 
were laid. 
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(a) Connection of sidewall to front or rear wal! 


FIG. 2. 
extremely simple. 


Wall-Panel Fabrication and Erection 


The exterior and party walls were 
fabricated at a casting yard located 
within a radius of ' , mile of the build 
ing sites, and the finished units were 
moved to the sites by specially de- 
signed semi-trailers and erected by 
specialized crews. 

Party walls are of solid remforced 
conerete but exterior walls are com 
posed of a layer of cellular glass sand- 
wiched between two layers of concrete. 
The cellular glass (Foamglas) serves 
as insulation and as a water-vapor 
barrier. Forrestal Village was the 
first residential housing project to 
use this type of wall panel. Ready- 
mixed concrete, similar in make-up 
to the in-place concrete, was used, 
and was similarly placed with internal 
vibration. No air-entraining agent, 
integral waterproofing, or coloring was 
used. 

The wall panels were cast in forms 
laid out on monolithic concrete-slab 
casting beds, 10 & 300 ft. All walls, 
even for the largest building in the 
project, could be cast in one bed. 
The forms were made of plastic- 
coated plywood nailed to 2 xX 4 
wood studs embedded in the cast- 
ing bed. After the forms were fixed, 
they were cleaned and the inner sur- 
faces coated with a form oil consisting 
of kerosene and castor oil mixed in 
equal amounts. This solution, one of 
several tried at this project, did not 
prove entirely satisfactory. 

Next, the window and door frames, 
welding-plate connectors, anchors, 
lifting plates and hooks, and ‘nailing 
within the 


strips were positioned 

forms and fastened securely. Be- 
cause satisfactory welded connec- 
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Wall-to-wall, roof-to-wall, and floor-to-wall connections are 
Plate and rod connectors are cast in place in 
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(6) Connection of fiexicore roof siab to front or rear wall 


tions between the precast elements de- 
pend upon an almost perfect alignment 
of the connector components, wood 
templates were used to determine the 
exact location of all items to be em- 
bedded in the panels. 

The 4-in. inner shell of the exterior 
panels was cast in two 2-in. layers so 
that the precut sheets of wire-mesh 
reinforcement (4 X 4 in, No. 4 No. 
1) could be embedded in it. As the 
second layer was placed within a few 
minutes of the first, this shell became 
a monolithic slab. 

Immediately following strike-off 
with a manual screed, the 12 X IS X 
1'»-in. Foamglas blocks were laid on 
the plastic concrete. The blocks 
were hand cut wherever necessary to 
insure that the openings in the insula- 
tion around the door and window 
frames and in other small areas would 
not exceed in. 

Shear ties of expanded metal, ex- 
tending the full length of each trans- 
verse joint and penetrating through 
to the inner layer of concrete, were 
inserted 12 in. on centers between 
parallel rows of the Foamglas blocks. 
These shear ties serve also as spacers 
and as anchors for the outer-shell 
reinforcement. This reinforcement 
(2 X 2in., No. 10, No. 10 wire mesh) 
was laid on the glass insulation and 
wired to the shear ties. Extra wire 
fabric was wired to the primary rein- 
forcement at the corners of the 
door and window frames to prevent 
cracking at reentrant angles. The 
2' »-in. outer layer was then poured. 

Exposed surfaces of panels (the 
outer surfaces of the walls when 
erected) were finished by steel trowel- 
ing, grooving, and brooming to give 
a pleasing appearance. In addition, a 


2x25 x} 
weid to bar and plate“ 

2"xa"x 2" plate 
and anchor rod —~ 


(c) Connection of fiexicore roof siab to sidewall 


structural elements, and field welded when elements are in position. 
After welding, all joints were sealed by grouting and calking. 


relief mold was pressed into the fresh 
concrete for architectural embossing. 
During the summer months when the 
ambient temperatures were high, the 
panels were moist cured for approxi 
mately 72 hours under wet burlap. 
During the rest of the year, curing 
mats composed of several layers of 
Kraft paper interlaid with rock-wool 
or Fiberglas insulation were laid over 
the entire casting bed for not less 
than 60 hours. 

After the panels had been cured, 
they were lifted by a vacuum pad 
attached to a 20-ton crane onto a 
specially constructed, rubber-padded 
A-frame installed on a semi-trailer. 
Any bond between the concrete and 
the forms was broken by a hydraulic 
wedge. The panels were hauled 
directly to the building site in the 
proper sequence for erection, which 
was front, rear, and finally, side 
walls. The panels were removed 
from the semi-trailers by a crane 
specially equipped with a lifting rig 
that consisted of two hooks attached 
to a steel beam; the hooks engaged 
loops cast into the top edge of each 
panel. 

Each panel was set in place on a 
'/,-in. bed of mortar spread on top of 
the foundation wall, and was posi- 
tioned temporarily by means of two 
push-pull tie-rods connected on the 
one end to plates embedded along 
the top edges of the inner faces of the 
panels, and on the other end to the 
floor slabs. After all walls had been 
positioned, they were given a final 
plumbing by adjusting the shoring 
braces. Rigid vertical connections 
between contiguous panels were then 
formed by welding !4-in.-thick steel 
inserts to combination plate-and-rod 
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(d) Connection of fiexicore floor slab to front or rear wail 


connectors embedded near the top 
and bottom of each vertical edge of 
the panels. 

The second-story floors and the 
roofs of the quadruplex structures 
were made of hollow precast-concrete 
(Flexicore) units fabricated under 
rigid control at the Price Brothers’ 
plant located five miles from the proj- 
ect. The mix design of the concrete 
used in these units is shown in Table 
I. Compressive strengths of test 
evlinders after 2S days usually ex 
ceeded 4,000 psi. The units are 16 in. 
wide and 8 in. deep, with lengths 
varying according to use, the longest 
being 28 ft. Each unit contains two 
longitudinal holes, 6's in. in diameter, 
formed around special rubber tubes 
inflated to the correct diameter. 

Before the concrete was placed in 
the Flexicore molds, which were 
located on a vibrating platform, the 
rubber tubes, reinforcing steel, and 
connector components were fixed at 
the proper places within the molds. 
The reinforcement consists of five 
steel rods (yield point 40,000 psi): a 
' .-in. round at the bottom center, a 
* sin. round at each bottom corner, 
and two ' >in. round compression 
rods in the upper portion. Minimum 
concrete coverage over the reinforcing 
steel is */, in. 

The bottom rods were tensioned to 
about 20,000 psi by tightening nuts 
screwed onto threaded studs welded 
to the ends of the rods. This stressing 
of the reinforcing steel served to hold 
the rods in position during placement 
of the concrete. According to tests, 
it also resulted in beams which de- 
velop smaller deflections, less tensile 
cracking, and greater ultimate strength 


Aerial view of partially completed structure 
shows how panels are supported during erec- 
tion. Note panels on trailers in background. 
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Precast end-wall, suspended from embedded hooks, is lowered into position by 
specially rigged crane. Panels are set on '.-in. bed of mortar. Inclined tie- 
rods support and plumb panels before connections are welded. 


Carefully prefrabricated Flexicore units are placed in roof of quadruplex struc- 
ture by 13-tone crawler crane. Holes in concrete are formed by inflated rubber 
tubes. Reinforcing steel in bottom of each unit two °,-in. and one ! »-in. round 
bars—are pretensioned to 20,000 psi. Remaining two '»-in. round bars in 
upper corners are untensioned. 
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TABLE |. Average mix design for concrete used in Forrestal Village 
EN- 
TRANCE PRECAST 
Founpa- Grounnp Wat CORRE 
TIONS FLoors FORMS PANELS Units Ornuert 
Minimum 28-day compressive 
strength, psi 2.000 2.500 3.000 4.000 4.4507 4.000 
Slump, in 3 2's 3 
Minimum cement content, sacks 
per cu yd 400 675 7 675 
Maximum size of aggregate, in ‘ 
Net water-cement ratio, by weight 075 0.67 033 0” 0.47 Oo” 
Gravel-sand ratio, by weight * 14 i 15 11 18 11 
Aggregate cement ratio by 
weight * 9.0 8 62 437 49 
| Type of portland cement I I ! I I lor lll 


* Based on saturated surface dry aggregate 
t Average 


t Stairs and stair landings. canopies, chimney enclosures, and garage walls and roofs. 


than do ordinary reinforced concrete 
beams containing an equivalent 
amount of steel in an equal cross-sec- 
tional area. 

After the concrete was placed, 
mold-vibrated, and hand-screeded, 
the beams were steam cured for 24 
hours. The rubber forms were de- 
flated and removed after the first 
three hours of curing. The Flexicore 
units were moved to the building site 
by straddle-type truck carriers in 
quantities consistent with the erec- 
tion schedule, about 30 to a load. 

At the site, the Flexicore units were 
lifted into place by means of a sling 
attached to a 13-ton crane. Because 
the bottom surfaces of the units, 
having been at the bottom of the 
molds, lined up satisfactorily and any 
variation in the top surfaces was cor- 
rected with grout, these units did not 
have to be worked into place. 

After all units for a roof or a second- 
story floor had been positioned, the 
connectors joining the units with the 
wall panels were welded. The Flexi- 
core components for the connection 
between the roof slabs and the front 
and rear walls consist of 3! .-in. 
lengths of T-section, produced by 
halving a standard S-in. steel I-beam. 
These T-sections were embedded in 
an inverted position in every fourth 
Flexicore unit. The companion pieces 
in the front and rear wall panels con- 
sist of 3-in. lengths of 2 X 2 X ' ,-in. 
steel angle welded to ° ,-in. rounds. 
The connectors cast into those roof 
units resting along the side walls 
consist of 3-in. lengths of 2'). K 2 X 
‘in, steel angle welded to extra 
reinforcing rods embedded near the 
bottom center of the units. The 
2'/,-in. legs of the angles were welded 
to plate-and-rod connectors embedded 
in the top edges of the side-wall panels. 

The Flexicore components for the 
connection between the second-story 
floor units and the wall panels consist 
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of 3'/»-in. lengths of S-in. I-beams 
embedded in the extreme ends of 
every second unit. This arrangement 
allows the same component to be 
used in joining the Flexicore unit to 
both the first- and the second-story 
wall panels, reducing the number of 
separate pieces to be positioned in the 
molds before casting. 

After all welded connections were 
completed, the tie-rods were removed, 
and the joints between the Flexicore 
units were grouted with a thin mix- 
ture of one part type-I portland ce- 
ment and two parts sand. The grout 
was lifted onto the roof or second- 
story floor in a crane-held bucket and 
broomed into the keys to form the 
grouted joints. All other joints be- 
tween precast elements were filled 
with an expanded vermiculite weigh- 
ing 10 Ib per cu ft and sealed with an 
elastic calking compound. 

Precast party walls, stairways for 
the quadruplex structures, canopies, 
and cement-asbestos interior parti- 
tions were erected at the proper time 
in the assembly sequence. 


Finishing Details 


For esthetic purposes, hipped roofs 
were added to the one-story structures; 
consequently, the Flexicore roof slab 
is covered only with .-in. rigid in- 
sulation. The hipped roofs are com- 
posed of Douglas-fir rafters covered 
with 210-Ib asphalt-strip shingles 
laid over 15-Ib asphalt rag felt. The 
open ends of the Flexicore units are 
plugged for a depth of 12 in. with 
packed insulation. The exposed flat 
roof slabs of the quadruplex structures 
are covered with a three-ply tar-and 
gravel application placed on top of a 
1' layer of Fiberglas insulation 
set in a mopping of coal-tar pitch. 
Except for the bath, utility, closet, 
and storage areas, the floors are 
covered with asphaltic tile. The bath 
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area is covered with ceramic tile set 
in a bed of mortar composed of one 
part portland cement and three parts 
sand. The other areas are not 
covered. 

All exposed interior concrete sur- 
faces were rubbed down with water 
and hand stones to remove fins and 
minor imperfections. Honeyeombed 
areas were removed entirely and the 
cavities filled with neat-portland- 
cement patches finished to match the 
texture of the adjacent concrete. 
All exterior concrete surfaces are 
covered with one coat of exterior 
resin-emulsion masonry paint, and all 
interior surfaces except the floors are 
covered with one coat of resin-emul- 
sion paint fortified with 25-percent 
latex. 

Finally, the water heater, refrigera- 
tor, cooking range, and heating fur- 
nace were installed, and all necessary 
connections made. The hollow cores 
of the Flexicore units are utilized as 
ducts for carrying the forced hot air 
from the heater plenums to the floor 
registers in the second-story apart- 
ments. Openings for the sheet-metal 
transfer ducts and the floor grilles 
were cut in the Flexicore units in the 
field. 

As a result of mass production and 
an assembly-line erection technique, 
Forrestal Village was built at the 
unusually low construction cost of 
approximately $8 a sq ft. The cost of 
fabricating, delivering, and erecting 
both the wall panels and the Flexicore 
roof units was about $1 a sq ft of 
surface area. The cost of erection 
alone was not over $0.03 a sq ft. 

Prefabricated concrete structures, 
incorporating new materials and im- 
proved construction methods, appear 
to be the logical means of solving the 
problem of low-cost housing. The 
method used in erecting Forrestal 
Village requires less equipment, per- 
sonnel, and erection time than does 
the method used in conventional con- 
crete construction. There seems to 
be no reason why high-quality con- 
struction and economical erection can- 
not be the standard in future large- 
scale housing projects when this type 
of structure and method of construc- 
tion are employed. 

Contractors for the project were the 
Corbetta Construction Co. of New 
York, and the Price Brothers Co. of 
Dayton. These companies retained 
the services of Shaw, Metz, and 
Dolio, of Chicago, an architectural 
firm experienced in the design of large 
FHA housing projects. A. Amirikian, 
M. ASCE, of the Bureau of Yards and 
Docks, was retained as consulting 
engineer. The FHA was the inter- 
preter of the contractual conditions. 
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FIELD HINTS 


How to avoid cofferdam boils 


BYRON J. PRUGH, A.M. ASCE 
Assistant Chief Engineer, Moretrench Corp., Rockaway, N.J. 


hk is often necessary to determine 
the safe allowable depth for open 
pumping in a cofferdam. Further 
pumping and lowering of the water 
level may result in boiling of the 
bottom, then piping, then a “blow,” 
in or under the sheeting. Correctly 
designed and installed, header pipe 
and well points will dewater an ex- 
cavation economically for construc- 
tion purposes. Uplift pressures can 
be reduced and soil bearing values 
increased by this means, resulting in 
a more efficient engineering design. 

Sound engineering practice recom- 
mends the investigation of the allow- 
able depth of open pumping to insure 
no starting of the upward movement 
of the individual grains of the sub- 
grade soil, which may reduce the 
bearing value of the soil and endanger 
construction procedures and _per- 
sonnel. 

A graph, Fig. 1, giving the sug- 
gested safe, allowable pumping depths 
for cohesionless soils (fine gravels, 
sands, and silts), has been prepared 
by the Engineering Division of More- 
trench Corporation. The graph is 
based on the following assumptions 
and principles taken from the text- 
books of Dr. Karl Terzaghi, Hon. M. 
ASCE, and Dr. Donald Taylor, A.M. 
ASCE. These assumptions must be 
interpreted and understood by the 
engineer using the graph in the field. 
They are: 


1. The soil is assumed to be homogene 
ous, cohesionless, granular. Such a suil is 
usually never found in nature. The pres- 
ence of relatively thin layers of silt and clay 
have a considerable influence on the flow 
net and are usually not detected by ordinary 
drilling, boring, or sampling methods. 

2. Failure occurs within a depth of D/2 
of the sheeting. 

3. Darcy's law holds. 

4. The coefficient of permeability, &, is 
greater than 0.03 X 10-‘cm per sec. Below 
this limit, it is arbitrarily assumed that the 
soil is so fine grained or graded that turbu- 
lent flow exists under high heads or that the 
cohesive forces become the governing factors. 

5. Atypical flow net, as shown in Fig. 2, 
is assumed. 


CIVIL ENGINEERING e 


November 1953 


6. A 100-percent factor of safety is as- 
sumed. This means that the values of H/ 
given in the graph, Fig. 1, can be exceeded, 
at the discretion of the engineer. 


The effective use of the graph de- 
pends on two factors. The first of 
these is the ability of the engineer in 
the field to determine the average 
effective weight (submerged weight) 
of the soil in the cofferdam. This re- 
quires ingenuity on the part of the 
engineer, using one of the following 
three methods: 


1. If an undisturbed sample is available 
from borings (which is most unlikely) the 
submerged weight is easily obtained by 
simple calculations 

2. A disturbed sample may be obtained 
and a graph plotted of the submerged 
weights from the loosest to the densest 
states (maximum and minimum relative 
density). From the blows of the borings 
or the experience of the engineer, the rela- 
tive density may be assumed and the sub- 
merged weight may be estimated 

3. The engineer may take a container 
of known volume and attempt to get a 
relatively undisturbed typical sample from 
the bottom of the cofferdam, which fills the 
container to the top. If, from the weight 
of this container filled with soil and water, 
he subtracts the weight of the container 
filled only with water, he will get the sub- 
merged weight for the volume of the con- 
tainer. This can easily be converted to the 
conventional unit of pounds per cubic foot 
used in the graph 


The second factor, on which suc 
cess in using the graph depends, is 
the effective depth of penetration of 
the sheeting below the bottom of the 
excavated subgrade, assuming that 
the sheeting acts as a cutoff and that 
the flow lines pass under the bottom 
of the sheeting as shown in Fig. 2. 
Leaky sheeting reduces the safe 
allowable pumping depth. 

The graph, Fig. 1, shows sub- 
merged weights ranging from 20 to 
SO Ib per cu ft. However, it is rare 
in nature to encounter soils of high 
permeabilities with weights greater 
than 70 Ib per cu ft or lower than 
40 Ib per cu ft, especially when 
quartz is the basic substance com- 
posing the grains. Where substances 
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FIG. 1. Graph prepared by Engineering 
Division of Moretrench Corporation (copy- 
right August 1953), Rockaway, N.J., gives 
safe depth for pumping, in feet, in open 
cofferdam in homogeneous granular per- 
vious sand, from very fine to coarse. For 
definitions of D and H, see Fig. 2. 
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Fiow net with sheetpiles in sand to determine piping 


FIG. 2. Typical flow net is assumed in 
preparation of graph, Fig. 1. Leaky sheeting 
would reduce safe allowable pumping depth. 


other than quartz, such as pumice, 
predominate in a soil, the submerged 
weight may drop as low as 10 Ib per 
cu ft. This is an extreme case, but 
one actually encountered by the 
writer in Salvador, Central America. 

It is realized that the effectiveness 
of the use of this graph in the field 
depends on the engineer's ability to 
approximate the effective (submerged ) 
weight of the soil and the effective 
depth of the sheeting, and then to 
apply the proper safety factor. 
Nevertheless any individual compu- 
tations would necessitate identical 
assumptions. The graph therefore is 
not only a ready reference but should 
save the field engineer considerable 
mathematical calculation. It should 
be borne in mind that the use of this 
graph cannot be considered as a 
guarantee that ‘boiling of the bot- 
tom’ will be prevented, or will occur, 
for a specific set of conditions. In- 
stead the graph should be considered 
as an engineering guide to be tem- 
pered by the experience and judgment 
of the user. 
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ENGINEERS’ NOTEBOOK 


Hydraulic jump in irregular cross-sections 


computed by time-saving method 


The need for computing the height 
of a hydraulic jump will be evident to 
engineers concerned with open chan- 
nels in which water flowing at high 
velocity is suddenly retarded —the 
proper conditions for the jump phe- 
nomenon (Fig. 1). This phenomenon 
is commonly observed below the spill- 
way of a dam, where the overflow has 
a much higher velocity than the tail- 
water. 

At present, there are two necessary 
evils in computing the height of a 
hydraulic jump: 


1. For each cross section of a natural 
river, man-made channel, or other open-air 
device in which water is flowing, laborious 
curves must be plotted 

2. Every time the flow changes, new 
time-consuming curves must be plotted 


Both these requirements make the 
present method of estimating the 
jump long and tedious. <A _ typical 
graph for a particular cross-section 
and for a constant flow, Q, is shown in 
Fig. 2. The ordinate of this graph 
is Z (depth of flow), and the abscissa 
is (Q°/Ag) + Ay (the force causing 
the jump), in which Q, is discharge; 
A, cross-sectional area; g, acceler- 
ation of gravity; and y, depth to 
center of gravity of cross-section. 
With a constant Q, the variable Z will 
determine each of the other values. 
The two intersections of a straight 
vertical line and the curve determine 
the depth both before and after the 
jump. After the curves have been 
plotted, it is a relatively simple mat- 
ter to determine the jump, but of 
course, as has been mentioned, when- 
ever the flow changes or a different 
cross-section is desired, new curves 
must be plotted. 

However, if Ay is plotted on the 
vertical axis and | Ag on the hori 
zontal axis, with Z again as the vari- 
able (a change in Z causes a corre- 
sponding change in A and y), the 
curve takes the shape of that shown 
in Fig. 3. A straight line with the 
slope of —(Q* will intersect this curve 
at two points, thus giving two values 
of Ay on the vertical axis. Each 
value of Ay has only one correspond- 
ing value of Z for a given channel 
cross-section. And since Z is the 
value sought, it can be found by the 
use of the Z-line (Fig. 3), which, in 
turn, is obtained by plotting Z against 
Ay. 
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The proof of the validity of this 
new method is as follows 


+ must equal + 
Aw A 
as in the old method. For when the 
vertical line intersects the curve, as in 
Fig. 2, both points have the same 
value on the abscissa. 

The equation for a straight line is 


me +C 


where y is the value of the ordinate; 
x, the value of the abscissa; C, the 
y-axis intercept; and m, the slope of 
the line 

Thus the straight line in Fig. 3 has 
the equation, 


(—Q?/gA) + C 


where A y is the value of the ordinate ; 
1/Ag, the value of the abscissa; C, 
the y-axis intercept; and —Q?, the 
slope. 

So if the values of Points 1 and 2 in 
Fig. 3 are substituted in Eq. 1, the 
resulting equations will be 


¥ 


Ay = 


For Point 1, Aiv; = — C +C. (2) 
A 
For Point 2, Avy. = — +C. (3) 


Now if Eq. 3 is subtracted from 
Eq. 2, the result is 


-£ +42 +¢-c 


A of 
And after transposing 
» 
+ Avy; = + Asy2 
Aw A*g 
The intersections of the various 


lines and curves may be so flat as to 
require careful construction to insure 
the desired accuracy of reading. 
Therefore both the horizontal and the 
vertical scales should be meticulously 
selected. 

The obvious advantage of this new 
time saver is that every time the flow 
of a stream changes, the same curve 
may be used. The only change in- 
volves that of the slope of the straight 
line which depends directly upon the 
flow (m = —Q*). 

A second advantage is that if two 
heights are known (height before and 
after the jump), the Ay value can be 
determined, a straight line plotted, 


DANIEL D. HOWELL 
2nd Lt., U.S. Air Force 


and the flow, Q, can be found by 
determining the slope of the straight 
line. This is impossible by the old 
method. Although this system can- 
not of course be taken as the last 
word in hydraulic-jump short-cuts, it 
is certain to save a great deal of time 
for engineers who use it. 


a) (2 
i —_ Z2, height after jump 


FIG. 1. Hydraulic jump results in abrupt 
rise in water surface. 


— 
(2) te AywsZ 


FIG. 2. Typical graph for a particular 
cross-section and for constant flow, Q, has 
ordinate Z (depth of flow) and abscissa 
(Q* Ag) + Ay (force causing jump). 


Ay 


lig 
1/ Ag 


FIG. 3. Plotting of Ay on vertical axis 
against 1 /Ag on horizontal axis, gives curve 
from which various values of Z can be 
obtained. 
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Gunite vs Grouting for Earth-Dam Foundations 


To tHe Eprror: It is agreed that the 
method of grouting a cutoff curtain under 
an earth-fill or clay-core dam, as mentioned 
in the letter to the editor by Fred H. Lippold 
in the July issue (p. 62), is amply effective 
in quite a few cases. Some engineers 
object to blasting in a trench for fear of 
leaving disturbed rock in place, with open 
joints. However, it will be assumed that 
the cracks are grouted up and become a 
part of the solid foundation 

With the concrete-filled trench, 
additional resistance against leakage during 
grouting is obtained, equal to the depth of 
the trench. With a gunite cover applied 
clear across the base of the clay contact, as 
at Kenney Dam, much more resistance is 
obtained and higher grouting pressures can 
be used. Where grout leaks to the surface 
near the hole, it takes time to plug the leaks 
so that pressure can be applied to force the 
grout out into the rock. The leaks are 
generally at the top of the hole. While the 
leaks are flowing at low pressures, the lower 
part of the hole fills more or less by sedi 
mentation, and when pressure is finally 
applied, the small cracks and seams have 
already been sealed off by sedimentation 

There are certain other advantages in 
using a gunite cover that should not be 
overlooked. Where the rock is such as it 
was at Kenney Dam, with numerous small 
pockets so small and deep that they cannot 
be packed with clay by regular air tampers, 


some 


the holes can be filled with gunite to the 
point where hand or air tamping will do the 
job. No attempt is made to fill them flush 
with the surface 

A second point is that where the rock in 
the core trench is not thoroughly grouted 
to consolidate it against leakage, the gunite 
membrane will force all seepage water to 
travel the full thickness of the clay core 
rather than leak upward here and there over 
the upstream portion of the core trench and, 
after traveling a short distance through the 
clay, escape downward through the rock 
below the cutoff 

It must be remembered that it is difficult 
to discuss grouting problems where the two 
parties to the discussion are not considering 
exactly the same conditions. All-over 
guniting is not always recommended. It 
depends on the rock at the site 

Gunite is not cheap, but sometimes it is 
worth while 

I have used the packer system, working 
from the bottom up, and lost a few holes 
because of grout running around the packer 
and hardening on top. I really see no 
particular advantage in operating that way 
except for the saving in drilling the entire 
hole at one setup 


Tames B. Hays, M. ASCE 
International Engineering 
Company Limited 


Vancouver, British Columbia 


Steel-Pile Foundations for Buildings Do Not Corrode 


The idea of using steel 
piles for permanent foundations was re 
ceived by engineers, 40 ago, with 
about as much enthusiasm as was Galileo's 
theory of the solar universe by his contem 
poraries in the 17th century In his case, 
he had developed that could 
peer up into the heavens to prove his con 
tention But in the case of the steel piles, 
for a long time there was no means available 
for peering in the opposite direction, into 
the earth 

Civil taught that 
oxidizes rapidly when exposed to the atmos 
phere, 
Any argument to the contrary was heres, 
Galileo was put in jail for his opinions. In 
my case the penalty was less drastic, but 


To THe Eprror: 


vears 


a telescope 


engineers were steel 


and experience confirmed this fact 


some mental disorder was hinted 

One day my attention was called to the 
excavation for a building located a consider 
able distance back from the existing bulk 
head line on the North River in New York 
City, but not as far back as the original 
shore line. The hulk of a small vessel had 
been uncovered where it had been buried 
by filling operations. There was nothing 
new in discovering that the timber in the 
hull of the schooner was as sound as the day 
it was built, but the discovery that the an 
chor chain was also well preserved, and still 
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in usable condition was a great surprise, es 
pecially since it had initially been exposed 
to salt water which would start oxidation. 
Oxidation of the anchor chain had been ar- 
rested for the same reason that the timber in 
the hull had been preserved -because the 
oxygen supply had been cut off. A section 
of the chain, under glass, was a treasured 
exhibit in my office for many vears 

About this time I saw the first stcel-pile 
foundation in New York City under con 
struction. Steel pipe piles, driven open end 
to rock by a pneumatically operated ham 
mer, were being blown out with compressed 
air and filled with concrete. The pipe was 
in 20-ft lengths. When a length had been 
driven to ground level, a cast-iron sleeve was 
inserted, another length of pipe was added, 
and the driving process continued. The 
sleeve was a crude affair with a small lug 
cast on one side, which extended through a 
slot in the upper end of the pipe length al 
ready driven. The jar of the hammer fre 
quently sheared off this lug, causing the pipe 
to telescope 

Our company immediately saw the great 
possibilities of this type of foundation and 
began to install it wherever a customer could 
be found. The design of the sleeve was im 
proved so as to avoid the possibility of tele- 
scoping the pipe lengths. The new design 


consisted of a fillet cast entirely around the 


center of the sleeve. The ends of the adja 
cent pipe lengths rested on the fillet, and as 
the sleeve was a driving fit, the pipe sections 
were held firmly in place and all danger of 
telescoping was avoided. A patent was ob 
tained in my name on this sleeve but the 
manufacturer was permitted to sell to the 
trade, and its use soon became standard 
practice. This sleeve is still universally 
used wherever pipe piles are driven 

Under certain conditions the steel-pipe 
foundation was much cheaper than any 
other design. The cost of underpinning 
adjacent buildings where open caissons were 
required was frequently avoided. The 
open-end pipe greatly reduced vibration and 
could be driven close to building walls so 
that cantilever construction was avoided 
and time was saved—an important considera- 
tion on any project 

The engineering profession, however, was 
still skeptical of the permanence of steel for 
foundation purposes. Engineers to whom I 
showed the chain, previously mentioned, 
said it was made of wrought iron with a low 
carbon content, whereas steel pipe was much 
higher in carbon and therefore subject to 
more rapid deterioration from rust 

Passing the excavation of a large building 
foundation in the Wall Street district of New 
York one day, I observed that the wall of a 
tall adjacent building was underpinned by 
pipe piles of large diameter. These piles, 
which were exposed by the excavation for 
lengths of 10 or 12 ft, had been in the ground 
for about 18 vears and were as black as the 
day they left the rolling mill. The supply 
of oxygen had been cut off and they had not 
been attacked by rust 

From that time on the steel pipe pile as 
sumed its proper place in foundation design 
For several years some of the more conserva 
tive foundation engineers made a certain 
allowance for the oxidation of the outer sur 
face of steel pipe in calculating bearing ca- 
pacity, but this practice has since been aban 
doned. Today the building codes of most 
cities in the United States give a fixed bear- 
ing value for the steel and concrete in pipe 
piles, and the design of this type of founda- 
tion is now standardized 

The success of the steel pipe pile and its 
universal acceptance by civil engineers as a 
permanent type of foundation suggested the 
idea of the H-beam steel pile to several of 
the large steel companies, and this type of 
pile has now been in successful use for many 
vears. In many found 
cheaper than the pipe pile, as no concrete is 
required. It can be rolled in longer lengths 
than the steel pipe, which ts often an advan- 
tage. When the pile is of considerable length 
however, the sections of the H-beam are 
spliced by welding in the field 

I have never heard of the failure of a steel- 
pile foundation 


mstunces if Is 


Francis L. Pruyn, M. ASCE 
President, Underpinning and 
Foundation Co., Inc 


New York, N.Y 
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“Are you on the target?” 


“You can easily build yourself an excellent 
target for both day and night work,” writes 
H. M. Stanley, a Construction Engineer of 
Roanoke, Va. “Just follow this sketch: 


“Use good, dry hardwood. The upright sec- 
tion should have a 1/32” slot (A in diagram), 
through which light is visible. A bracket on 
the reverse of the upright—fastened at right 
angles to longitudinal slot—holds a level vial 
(B). The slot is vertical when vial is level. 

“The upright section is held to a base by a 
pivot bolt. Also attached at the bolt is a 
pointed metal slide, moving in a metal groove 
(C). This slide moves through a line which is 
a projection of the vertical slot. It can be ex- 
tended to position the slot accurately over a 
point on sloping terrain. 

“At night I use a three-battery flashlight, 
held by a wire frame behind the slot. By day, 
the sun is reflected through the slot by a mir- 
ror. Having used mirrors in the national for- 
ests, I recommend them for day work. For day 
or night work, I recommend my Gurley reti- 
cle. It makes any problem a pleasure.” 


Level on stilts 


Have you tried this method for leveling over 
corn fields or groves of fruit trees? Letters 
from all over are telling us how surveyors 
are finding this short cut helpful. All you do 
is remove the sliding legs from your extension 
tripod and replace them with lengths of one- 
inch thinwall conduit. 


GURLEY 


“Let's give credit 
where credit is due,” 
says James Ritchie, 
Field Engineer for 
Charles E. DeLeuw, 
Consulting Engi- @ 
neer, Amherst, Ohio, 
who used the tip on 
the Ohio Turnpike. 
“We learned about 
this from ‘The Sur- 
veyor’s Notebook’, 
put out by Gurley, 

maker of the best level ever built.” 


Leveling over Ohio corn field. 


2 “The Surveyor’s Notebook” collec- 
| i tion is crowded with many field 
- hints like these. More than 30,000 
..| surveyors and engineers are find- 
ing these reports helpful. Write for 

Q + your free copy of Series 2. 


Ask to see the 
NEW Variable Power 
Eyepiece 


Now standard on all Gurley levels, Vari- 
able Power eliminates the need for more 
than one eyepiece in changes of magni- 
fication. With “VP” you go from high to 
low and back again—with stops any- 
where in between. 

“VP” offers you a clear, flat field, de- 
void of aberrations at any magnification. 
You have all the power required for the 
longest sight, and reduced power for 
local conditions. 

You will find visibility under poor 
lighting can be improved by use of lower 
magnification. Turbulent effect of heat 
waves is minimized with lower power. 
Ask your dealer to show you the Gurley 
level with Variable Power. Or write for 
further information. 


W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instr ts, Met logical Instruments. 
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SOCIETY 


NEWS 


Notable Technical Program, Induction of Officers, and 
Award of Honors Feature Successful Annual Convention 


A new high in ASCE meetings was the 
verdict of the nearly 2,000 attending the 
Society's 1953 Annual Convention, held 


at the Statler Hotel in New York, 
October 19-23. In addition to such 
traditional Annual Convention features 


as the induction of new officers and the 


presentation of honors and awards, the 
program offered exceptional technical 
coverage—-thirty-four sessions occupying 
four full days and representing all the 
Technical Divisions of the Society. 
With mass transportation the general 
theme of the convention, a number of 
sessions dealt with different aspects of 
the subject and notably with the engi- 
neering innovations involved in design 
and construction of the half-bilhon-dollar 
New York State Thruway, connecting 
New York City and Buffalo 

Director Louis R. Howson, chairman 
of the Committee on Publications, pre 
sented the awards to authors of prize 
winning papers in Volume 117 of TRANs- 
ACTIONS (September issue of Crvin 
ENGINEERING, page 70, for the details). 
Retiring President Walter L. Huber was 
in the chair. An unusual feature of the 
Wednesday morning meeting 
was the presentation of a Scroll of Ap 


business 


preciation to Svdney Wilmot for thirty 
years of service to the Society in key 
positions in its publication work. Mr. 
Wilmot, who retired a few months ago 
as Manager of Technical Publications, 
spoke feelingly of the inevitable satis 
factions involved in publishing the tech- 
nical annals of an organization like the 
Society and expressed his gratitude to 
the pioneer members, “now almost 
legendary,” whose cooperation he en 
joved in his work 


New Officers Inducted 


At the close of the Wednesday morning 
session Daniel V. Terrell, dean of the Col 
lege of Engineering and director of the 
Engineering Experiment Station at the 
University of Kentucky, took office as 
Soth president of the Society. Also in 
ducted into office were two Vice-Presi 
dents--Enoch R. Needles, of New York 
City, for Zone Land Mason G. Lockwood, 


Daniel V. Terrell (left, in upper left photo) receives gavel he will use during his forthcoming 


year as President of ASCE from retiring President Walter L. Huber. 


In view at immediate 


left Sydney Wilmot (left) is awarded Committee on Publications Scroll of Appreciation by 
Louis R. Howson, chairman of committee, in recognition of bis thirty years of service on 


Society publications. 


Lower left photo was snapped at Sanitary Engineering Dinner and 


shows (in usual order) Rolf Eliassen, member of the Executive Committee of the Sanitary 
Engineering Division; George H. Shay, staff manager, Johns-Manville Sales Corp., and 
featured speaker; and A. J. Fischer, sanitary development engineer, the Dorr Co. Two 
new ASCE Honorary Members are introduced to each other by President Terrell (lower 
right photo) at annual dinner dance, where presentation of their awards was made. Shown, 
in usual order, are Honorary Member Arthur E. Morgan, President Terrell, and Honorary 


Member O. H. Ammann. 
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Scenes from four Technical Division Luncheons, an important feature of Annual Convention 


week, are depicted on this page. 


At the Construction Division's Mass Transportation 


Luncheon (left in top-left view) are the speaker Marcus Nadler, economist for the Central 
Hanover Bank and Trust Co., and C. Douglas Riddle pinchhitting for Toastmaster Arthur E. 


Poole. 


Bertram D. Tallamy (left, top center), chairman of the New York State Thruway 


Authority and speaker at the Highway Division Luncheon, is shown with Toastmaster G. 


Donald Kennedy. 


Wednesday Membership Luncheon was addressed by Undersecretary 


Ralph A. Tudor (right, top right), who is shown with Raymond L. Brandes, Convention 
chairman. Edmund A. Prentis (left, photo at right center) is greeted at Soi] Mechanics 


Division Luncheon by presiding officer Arthur Casagrande. 


On the table there is a cross 


section of a piece of water pipe, laid down in New York City about 160 years ago by the 
Manhattan Co. and excavated by Mr. Prentis’ firm, Spencer, White & Prentis, during the 
building of the William St. subway in 1915 and displayed by Mr. Prentis during his talk. 
Retiring President and Mrs. Walter L. Huber are seen at dinner dance in lower right view. 


of Houston, Tex., for Zone IV. The 
new Directors are W. S. La Londe, Jr., 
District 1; Oliver W. Hartwell, District 
4; Thomas C. Shedd, District 8; Samuel 
B. Morris, District 11; Ernest W. Carl 
ton, District 14; and Raymond F 
Dawson, District 15. 

Increased service to the membership 
was emphasized as a continuing Society 
goal by Dean Terrell in his tmaugural 
address (see page 56). Some of the 
fields in which there is room for such ex 
panded service are publications and Sec 
tion and Student Chapter support, which 
he termed ‘“‘undesirably low.’ Pointing 
out that the ASCE dues paid today are 
the same as in 1921, despite the inflated 
dollar, he said, we ‘“‘must earnestly con 
sider the things that are and could be 
made available, and then determine 
whether we can actually afford 1921 dues 
and the handicaps that go with them.” 


Undersecretary Tudor Speaks 


There was an unusually large at 
tendance at the annual Membership 
Luncheon on Wednesday to hear Ralph 
A. Tudor, M. ASCE, Undersecretary of 
the Interior, speak on the government's 
policy concerning the generation, distri 
bution, and sale of federal electric power. 
Noting that there are ‘‘deep and divergent 
convictions on the subject’ throughout 
the country,” Mr. Tudor said that the 
government is pursuing a middle-of-the 
road policy, advocating a partnership 
between government and local interests, 
with the Federal Power Commission the 
proper licensing agent. It is not in com 
petition with local interests, he empha 
sized. 
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“Contrary to past practices,’ Mr. 
Tudor said, ‘‘we will not oppose the con- 
struction of generating facilities by local 
interests either public or private when 
these local interests are willing and able 
to provide the facilities in accordance 
with licenses properly issued by the 
Federal Power Commission. .. . The De 
partment of the Interior will continue 
to plan and recommend construction of 
those projects that are economically 
sound, of advantage to the community, 
and where the local interests, either 
public or private, cannot perform the 
work themselves. Generally this will 
be the large multiple-purpose projects 
which because of their size, or non-reim 
bursable features, or interstate complica 
tions are beyond the means of local 
effort.’ 


Technical Division Luncheons 


Luncheons kevnoted to the Convention 
theme of mass transportation were spon- 
sored by the Highway Division on Mon- 
day and by the Construction Division 
on Thursday. Bertram D. Tallamy, M. 
ASCE, chairman of the New York State 
Thruway Authority, was principal speaker 
at the Highway Luncheon with an address 
on organization and operating procedures 
of the Authority. His paper heads a 
symposium printed elsewhere in this 
issue. The Construction Division lunch 
eon posed the question, “Mass Trans 
portation—Can We Afford It?” which 
was answered in the affirmative by the 
featured speaker, Dr. Marcus Nadler, 
economist for the Central Hanover Bank 
and Trust Co. Said Dr. Nadler, ‘‘the 
nation’s economy can meet the trans 


port deficiency,’ and for the method 
of financing he advocated a use tax 
rather than any additional direct taxes. 
According to Dr. Nadler, “All indica- 
tions are to the effect that the econ- 
omy of the country is headed for a 
readjustment, and during this period 
meeting the transportation deficiencies 
could, to a considerable extent, counter 
act a decline in business activity. From 
the economic point of view, therefore, 
the question is not whether we can afford 
it but rather whether we can afford not 
to go ahead and meet the transportation 
deficiencies.”’ 

Other social events supplementing the 
rich technical program were a_ Soil 
Mechanics Luncheon on Tuesday, spon 
sored by the Soil Mechanics and Founda- 
tions Division and featuring a talk by 
Edmund A. Prentis, M. ASCE, on his 
experiences as a New York foundation 
contractor, and a Sanitary Engineering 
Dinner, which was addressed by George 
H. Shay, staff manager of the Johns- 
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In one Annual Con- 
vention get-together 
ASCE Secretary W. 
N. Carey and Presi- 
dent Huber find time 
for a chat with pro- 
fessional neighbors to 
the north—Ross L. 
Dobbin and Austin 
Wright, president and 
secretary of the Engi- 
neering Institute of 
Canada. 


Attending meeting of ASCE-AIA Joint Cooperative Committee, held during Annual Con- 
vention week, are (seated in usual order) Lawrence S. Whitten, AIA; Frederick J. Wood- 
bridge, AIA; Joseph H. Ehlers, ASCE Field Representative and co-secretary for ASCE; 
Craig Hazelet, co-chairman for ASCE; Roy F. Larson, co-chairman for AIA; G. Brooks 
Earnest, ASCE (Vice-President); Mason Lockwood, ASCE (Vice-President); and Theodore 


Coe, co-secretary for AIA. 


~ 


Seen at speakers’ table during Regional Conference of Student Chapers (left to right, im- 
mediately above) are ASCE Vice-President Enoch R. Needles, who addressed the group on 
toll roads; ASCE President Daniel V. Terrell; Howard Christensen, Conference chairman; 
and Allen P. Richmond, Jr., assistant to the Secretary. 
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Manville Sales Corp. The dinner was a 
special event, celebrating the expanded 
program of the Sanitary Engineering 
Division that includes recent formation of 
a Sanitary Engineering Group within the 
Metropolitan Section. 


Technical Division Program 
A Sanitary Engineering Division session 
which attracted wide attention dealt 


with atmospheric poliution, with partic- 
ular reference to conditions in New 
York. The Thursday morning Struc- 
tural Division session elicited the close 
attention of a large audience, with papers 
on “Lateral Buckling of I-Beams Under 
Thrust and Unequal End Moments” by 
M. G. Salvadori, and the Mackinac 
Straits Bridge by D. B. Steinman com- 
ing in for much discussion. Of much 
interest, also, was the program of the Soil 
Mechanics and Foundations Division 
especially the session reporting the sig- 
nificant developments of the recent 
International Conference on Soil 
Mechanics and Foundation Engineering 
at Zurich, and the joint session with the 
Highway, Construction, and Structural 
Divisions, in which Emil H. Praeger, M. 
ASCE, described innovations emploved 
in constructing the foundations of the 
Thruway Bridge being built across the 
Hudson between Nvack and Tarrytown 
Authors’ breakfasts everv morning served 
as briefing sessions for the participants in 
the program and assured smooth-running 
technical sessions. 

A number of the meeting papers are 
printed as articles in this issue. Others, 
including the addresses by Tudor, Nad 
ler, and Praeger, are scheduled for 
December Civit ENGINEERING. In keep 
ing with the new method of handling 
ASCE technical papers, the Convention 
papers were reproduced as Proceedings 
Separates in advance of the Convention 
and enjoyed a lively sale during the four 
day program. 


U.S. Steel Plant Visited 


Supplementing the technical papers, 
several of the Divisions sponsored trips 
to projects under discussion. Among 
these were a Waterways Division in 
spection trip to Pier 57 under construc- 
tion on the North River, and a High- 
way Division excursion up the Hudson 
River to inspect construction of the 
Thruway Bridge. One of the meeting 
highlights was an all-day excursion, on 
Friday, to the recently opened Fairless 
Works of the U.S. Steel Corporation at 
Morrisville, Pa., where the steel-making 
process and the rolling of sheet were ob- 
served. In addition, the group of 450 
making the trip had an opportunity to 
see the various utility installations in- 
cluded in the huge development, one of 
the largest steel-making facilities in the 
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Howard M. Turner, Northeastern; 


East. The bus trip over the New Jersey 
Turnpike to Morrisville gave visitors to 
the East a chance to see this important 
new arterial route. 


Notable Social Program 

For recreation during the week of 
technical and business sessions, hard 
working committees of Metropolitan 


Section members and their wives had 
arranged a notable social program. 
Highlights of the program included the 
annual dinner dance on Wednesday 
night, at which honorary membership 
was awarded to ©. H. Ammann and 
Arthur E. Morgan (illness kept the other 
two recipients—-John C. Page and Charles 
M. Spofford—from attending); the men's 
smoker and entertainment; an excep- 
tional ladies’ program under the chair 


Principal actions of the ASCE Board of 
Direction, taken at its meetings during the 
Annual Convention in New York, October 
19-23, are summarized here. 


Alfred Noble Prise Awarded 


Award of the Alfred Noble Prize for 
1953 to Henry M. Paynter, Jr., J. M. 
ASCE, Cambridge, Mass., for his paper, 
“Electrical Analogies and Electronic 
Computers; Surge and Water Hammer 
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Representatives from Sections in the Northeastern area attend two- 
day Local Section Conference held during Annual Convention. 
Shown here (seated, left to right), are Mason C. Prichard, District 
of Columbia Section; George H. Hoffmire, Conference recorder; 
and John P. Riley, Frank C. 
Mirgain, and Jewell M. Garrelts, Metropolitan. Standing, in same 
order, are John N. Eckle and Ear! R. Howard, Connecticut; W. R. 
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Kahl, Maryland; Clyde Coats, Syracuse; John Morton and Hamilton 
Gray, Maine; Don P. Reynolds, Assistant to Secretary; John A. 
Focht, Conference chairman; Clyde B. Pyle, Philadelphia; Ernest 
Smith, Virginia; Harold Bateson, Rhode Island; E. K. Muhlhausen, 
Lehigh Valley; William P. Simpson, Philadelphia; Bruno Chape, 
Ithaca; and Holbert W. Fear, Hudson-Mohawk. 


manship of Mrs. Raymond L. Brandes; 
and a number of college and fraternity 
dinners and reunions throughout the 
week. 


Student and Local Section Conferences 


The many other events of Annual Con- 
vention week included a Student Chapter 
Conference-—sponsored by the Metropoli 
tan Conference of Chapters and featuring 
a talk on toll roads bv Vice-President 
Needles and an address bv President 
Terrell and a two-day conference of 
representatives of Local Sections in the 
northeastern area. The agenda for the 
Local Section Conference included dis 
cussion of effective Section programs as 
an aid in obtaining good meeting at 
tendance and member participation; 
organization and operation of Subsections 


Actions of ASCE Board of Direction Briefed 


(published as Proceedings 
146, August 1952), was 


Problems’ 
Separates No. 
approved. 


Appointments to Technical Division Execu- 
tive Committees Made 


The Board approved the appointment 
of Frederick W. Tuemmler, of Washing- 
ton, D.C., to the Executive Committee of 
the City Planning Division, and of Ber- 
tram D. Tallamy, of Albany, N.Y., to 


and Branches; relationship of Sections 
to other engineering groups in the area; 
cooperation with Student Chapters in 
the area; a program for developing pro- 
fessional consciousness; and organization 
of Local Section professional activities. 
Operational problems, such as ways of 
stretching Local Sectiops funds through 
close control of expenditures and the 
integration of Junior Members into Sec- 
tion responsibilities and activities, oc- 


cupied another session. John A. Focht, 
of the Texas Section, was conference 
chairman. 


Committee Personnel 


Raymond L. Brandes as general chair- 
man and Jewell M. Garrelts as vice- 
chairman headed the committees re- 
sponsible for the memorable Convention. 


the Executive Committee of the Highway 
Division. 


Sections to Have Voice in Nominations to 
Division Executive Committees 


The Board adopted changes in bylaws 
and in rules of procedure, which will give 
Local Sections a direct voice each vear in 
nominating candidates for incoming mem- 
bers of Technical Division Executive 


Committees and incoming members of 
the committees under the Committee on 
Conditions of Practice. 
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ters during Annual Convention week. 


are William N. Carey, Executive Secretary; 
Vice-President Zone IV; Edmund Friedman, Vice-President, Zone 
Daniel V. Terrell, President; 


Il; Walter L. Huber, Past-President; 


G. Brooks Earnest, Vice-President, Zone III; 
and Charles E. Trout, Treasurer. 


Vice-President, Zone |; 


row shows Samuel B. Morris, Director, District 11; 
Shedd, Director, District 8; Oliver W. Hartwell, Director, District 
4; Ernest W. Carlton, Director, District 14; William S. La Londe, 


Redistricting Studied 


The Board of Direction considered the 
report of the Committee on Districts and 
Zones, which it received at its June 1955 
meeting (July issue, page 73). The 
Board voted not to take action at this 
time on the subject of redistricting, but 
to refer the question again to the 
Committee on Districts and Zones for re 
port at the June 1954 meeting of the 
Board of Direction. The Board also voted 
to instruct the Committee on Districts 
and Zones to consider the proposal for 
zonal boundaries on an area basis, as 
adopted by the Board of Direction at its 
June 1953 meeting, and in its June 1954 
report to advise the Board of the prac 
ticability of redistricting within the zonal 
boundaries proposed by the Committee 
at the June 1953 meeting of the Board of 
Direction 


Study of Technical Division Structure 


The Board approved the following 
recommendations contained in a progress 
report made by a Task Committee of the 
Executive Committee of the Board ap 
pointed in 1951 for the study of Technical 
Division structure 

(a) “National Conventions of the So 
ciety should place more emphasis on the 
general aspects of civil engineering such as 
the administrative and executive problems 
involved in planning and building large 
engineering works.” 
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Incoming Board of Direction is photographed! at ASCE Headquar- 
In front row (usual order) 


Director District 1; 
Mason Lockwood, District 15; 


Enoch R. Needles, 
Second 
Thomas C. 


tor, District 11; 


District 10. 


and Walter D. Binger, Director, District 1. 
row are George Washington McAlpin, Director, District 6; Lloyd 
D. Knapp, Director, District 7; Warren W. Parks, Director, District 
9; Frank A. Marston, Director, District 2; Merce! J. Shelton, Direc- 
Glenn W. Holcomb, Director, District 12; Car! 
G. Paulsen, Director, District 5; and James A. Higgs, Director, 


Charles B. Molineaux, Director, District 1; 
A. A. K. Booth, Director, District 3; Raymond F. Dawson, Director, 


In third 


(b) “A policy should be established 
relative to financing joint conferences be 
tween ASCE Technical Divisions and 
bodies outside ASCE. In general such 
conferences should be self-supporting. 
In these cases where an ASCE Division 
is in charge of arranging for the con 
ferences, ASCE should pay the cost of 
advertising, printing and mailing notices, 
registration and Society representation 
In those cases where ASCE appears es 
sentially as a co-sponsor on an equal basis 
with other groups a definite policy relative 
to publications should be established as a 
first step in planning such a conference.” 


(c) “The growing pattern of Conven 
tions of District Councils and Regional 
Conferences should be given every en 
couragement. This series of conventions 
will provide facility for Divisions to pre 
sent papers of general local interest as well 
as for papers of concern in conditions of 
practice. This principle could be applied 
to Local Sections when size and geography 
are appropriate.” 


(d) “... that the Meetings Committee 
be requested to study the advisability of 
eliminating one of the three National Con 
ventions now held each year and in place 
of this meeting encourage more conven 
tions of the District Councils and of 
Regional Conferences.” 


New Engineering Societies Building Site 
Studied 


Proposals looking to the construction of 


a new Engineering Societies Building in 
New York or elsewhere, again were con- 
sidered. A progress report indicated that 
U.E.T. has at least four sites under active 
consideration: New York Citv, Chicago, 
Pittsburgh, and Washington, D.C. The 
Board of Direction authorized its Execu- 


tive Committee to act for it in this 
matter, except that final authority to 
commit the Society will rest with the 


Board. 


Memorandum on Unionization to Be Cir 
‘ ulated 


Following review by the Committee on 
Employment Conditions and the Board 
of Direction, of a memorandum dated 
August 3, 1953, bv Secretary Carev and 
Assistant Secretary Chandler, the Board 
ordered the memorandum to be circulated 
to Loeal Sections and Student Chapters 
The subject treated is ‘Engineers, Union 
ization and the Tax Status of ASCE. 


1954 Budget Adopted 


The Committee on Budgets recom 
mended and the Board of Direction 
adopted a budget for fiscal year 1954 in 
the amount of $1,085,017 for expenditures 
against an estimated $1,060,650 income 
This anticipates a deficit of $24,367 for 
the vear. This deficit, if it occurs, must 
be met from reserves. It was pointed out 
that this vear is the first time ASCE has 
had a million-dollar budget. 
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Members Register for 
Automatic Mailing 


In the early planning phases of the new 
procedure for issuing Proceedings Sepa 
rates, it was estimated that 17,000 mem 
bers would register a Technical Division 
preference for the routine receipt of free 
technical papers. A check count of re 
turns on October 16 yields the following 
information on registration of the mem- 
bership in the Divisions. 


Division MeEMBERS PERCENTAGE 

Air Transport 227 1.2 
City Planning 615 3.3 
Construction 3,785 20 6 
Eng -Mechanics 409 2.2 
Highway 1,915 
Hydraulics 1,420 7.7 
Irrigation 680 37 
Power 108 2.2 
Sanitary 1.750 9.5 
Soil Mechanics 1.301 7.1 
Structural 5,122 27.8 
Surveying & Mapping 550 3.1 
Waterways 228 1.2 

Total 18.410 100.0 


William E. Wrather 
Wins John Fritz Medal 


Wilham E. Wrather, past-president of 
the American Institute of Mining and 
Metallurgical Engineers and director of 
the U. S. Geological Survey, has been 
awarded the John Fritz Medal for 1954 
by unanimous vote of a sixteen-man board 
representing the four Founder Societies. 
Established in 1902 by professional as 
sociates and friends of the late John Fritz, 
Hon. M. ASCE, engineer and industrial 
ist, to honor him on his eightieth birth 
day, the medal is given annually for no 
table scientific or industrial achievement. 

Dr. Wrather is cited as “A geologist 
of worldwide experience and fame; an 
outstanding scientist and historian; a 
wise leader distinguished for his service to 
the nation.” Presentation of the medal 
will probably be made at a dinner to be 
held in New York sometime in December. 


ASCE MEMBERSHIP AS OF 
OCTOBER 9, 1953 


| Members 8,457 

Associate Members 10,715 

Junior Members 17,054 
Affiliates 70 
Honorary Members 45 

| Total 36,557 

} (October 9, 1952) 355,099 


Eight Past-Presidents of ASCE were 
honored in a special ceremony held during 
the recent Annual Convention week with 
plaques of appreciation for their services 
to the Society. President Walter L. 
Huber presented the plaques to the fol 
lowing: John P. Hogan, of New York, 
President in 1940; Ezra B. Whitman, of 
Baltimore, 1943; Malcolm Pirnie, of 
New York, 1944, Wesley W. Horner, of 
St. Louis, 1946; Richard E. Dougherty, 
of New York, 1948; Gail A. Hathaway, 
of Washington, D.C., 1951; and Carlton 
S. Proctor, of New York, 1952. Mr. 
Huber then received a plaque himself in 
recognition of the vear as President he was 
just completing from  Past-President 
Carlton S. Proctor. 

Two Past-Presidents, who were pre 
vented by illness from attending the cere 
monies, will receive their plaques in their 
home cities later. They are John C. 
Stevens, of Portland, Oreg., President in 
1945, and Edgar M. Hastings, of Rich 
mond, Va., President in 1947. 

Typical of the citations accompanying 
the awards was that prepared for Ernest 
E. Howard, of Kansas City, Mo., Presi 
dent in 1950, who died shortly before the 
Convention. His citation reads, “‘Mr 
Howard, internationally renowned con- 
sulting engineer and specialist in bridge 
design, has been responsible for many 
notable projects in the United States and 
foreign countries and for important mili 
tary construction in World War II. He 
has ably served the profession and the 
public as consultant to the Commission 
on Renovation of the White House; 
as active member of the International 
Association for Bridge and Structural En 
gineering and other groups devoted to 
engineering advancement on an _ inter- 


ASCE Past-Presidents honored with plaques of appreciation in special ceremonies held 
during recent Annual Convention are photographed with incoming ASCE President Daniel 
V. Terrell. Reading left to right are Past-Presidents Ezra B. Whitman, Wesley W. Horner, 
and Malcolm Pirnie; retiring President Walter L. Huber; Past-President Richard E. Dough- 
erty; incoming President Daniel V. Terrell; and Past-Presidents Carlton S. Proctor, John P. 


Hogan, and Gail A. Hathaway. 
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Plaques of Appreciation Awarded ASCE Past-Presidents 


national scale; and as one of the found 
ers and, for many years, chairman of the 
Board of Trustees of the University of 
Kansas Citv. Mr. Howard's innumer- 
able services to ASCE include terms as 
Director, Vice-President, and President.”’ 
Mr. Howard's plaque was presented to 
ASCE Vice-President Enoch R. Needles, 
member of Mr. Howard's consulting firm, 
in behalf of his family. 


Past-Presidents’ plaques, one of which is 
shown here, consist of solid bronze re- 
productions of the ASCE shield mounted 
on solid walnut plaque, 12 by 15 by %4 
in. thick with beveled edges. The solid 
bronze nameplate, with raised letters and 
raised border filled and fired with royal 
blue French jeweler’s enamel, also carries 
the inscription, “in appreciation of his 
services as President.” 
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FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


Technical Assistance Program Being Reshaped 


A reshaping of the Technical Assistance 
programs of the United States, long over 
due, is in the making. The specific plans 
have not yet been formulated but press con 
ferences and speeches of top officials give 
clues to possible developments. Mention 
has frequently been made of the many 
doubts concerning the effectiveness of the 
so-called Point IV Program which was de 
signed to give the underdeveloped nations 
the benefit of modern American technology 

Even before the Point LV legislation was 
finally enacted in 1950, the President of the 
United States in person addressed an ASCE 
Convention on the proposal, saying that we 
would undertake a “bold, new program for 
making the benefits of our scientific ad 
vances and industrial progress available for 
the improvement and growth of under 
developed areas."’ Other high officials said 
that “the judicious application of technical 
knowledge coupled with investment can 
bring about, gradually at first and then with 
snowballing momentum, a revolutionary 


improvement in the material and = social 
well-being of the world’s peoples.” We 
were assured that the program's success 


would depend on engineers and other pro 


fessional specialists; that it would lean 
heavily on private United States engineer 
ing and contracting firms. Now after 


several vears of operation the program seems 
to be highly controversial. Engineers have 
been called on less than was anticipated 
rhe program has many ardent supporters 
while many skeptics refer to it as a world 
wide WPA 

Phere is no question but that the initia 
tion of competent economic, technical and 
health surveys; the provision of expert 
missions; the establishment of research 
centers; the exchange of teachers and 
students offer great possibilities. The pro 
gram cannot be attacked for its fundamental 
objectives. Who would want to argue 
against virtue and the will to do good 
toward mankind? 

A basic fault is, perhaps, that its resources 
are scattered over too wide an area, that 
age-old, possibly insolvable, problems are 
tackled without a feasible overall plan 
he desperateness of the problems en 
countered in some areas tends to turn the 
effort toward immediate relief of long 
existing human suffering rather than toward 
material developments which might pro 
vide a long-range solution. That has given 
the program a WPA slant and tended to 
emphasize an immediate food 
supply as an objective rather than long 
range developments that might enable the 
area to enter effectively into world trade 
It quite possibly leads to putting the pro 
gram under the leadership of agriculturists 
who had been active in the WPA program 
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Field Representative ASCE 


rather than under engineering executives 
The program is based, or at least has been 
rationalized, on the theory that under 
nourished peoples might fall into the Soviet 
orbit. However, the relation between the 
choice of a political system and hunger or 
lack of education is quite obscure; more 
often than not Communism is taken up by 
those who have already emerged from a 
previous condition of starvation and lack of 
education. 


Point IV Program Not Essentially New 


The naming of the program “Point IV,” 
putting it forth as a newly conceived plan, 
misled people into believing that a brand 
new solution was being offered to age-old 
problems —newly invented magic from the 
West 

Nowhere has there been a more success- 
ful “Point IV type" program, vast in 


scale over a long period of time, than 
in China. Great universities were built 
and staffed by American missions, new 


agricultural techniques were devised, great 
modern hospitals developed, reclama 
tion and highway development aided by 
American technicians, thousands of capable 
technicians trained in Chinese universities 
by American teachers, national develop 
ment aided by extensive participation of 
private foreign investors and American 
companies. After all this successful effort, 
why did China not stave off Communism? 
The Communist movement did not origi 
nate with the underfed peasants of Shantung 
but rather with better educated and better 
fed peoples in the south who eventually 
trekked to the north 

The difficulty of evaluating the scattered 
TCA projects has been a cause of the dif- 
ferences of opinion regarding their worth. 
Statistics are lacking in underdeveloped 
countries and apparently little effort is 
being made to evaluate the results in dollars 
and cents or in any other system of physical 
measurement. Also there seems to be in- 
sufficient follow-up after developing a pilot 
project to determine whether it actually 
served to spark similar developments over 
an expanded area 


Economic Aid Consolidated 


Reorganization Plan No. 7 established a 
Foreign Operations Administration, plac- 
ing all economic-aid programs under one 
roof, with Harold Stassen as director. The 
Point IV Program had originally been in 
appropriately placed in the State Depart 
an operating program far removed 
from the foreign-policy-making functions 
of that department. The MSA program 
was not well geared to this technical as- 
sistance program, but later an attempt was 
made to remedy the defect by a division of 
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work by countries. For example, MSA 
was designated to handle all projects in the 
Philippines and Indo-China, while the 
Technical Cooperation Administration 
handled assistance of all sorts in Burma 
and India. 

The organization chart recently issued 
shows the headquarters work divided into 
planning, tauanagement, and various staff 
functions, centering in the Director; field 
operations for all programs in a unified 
regional grouping under a single director 
for each of four major areas of the world, 
reporting to a Deputy Director for Opera- 
tions 

Although the appropriations for the cur 
rent fiscal year have been reduced, they are 
still of sizable proportions. For Point 
IV-type operations about $34 million was 
appropriated for the Near East and Africa; 
$51 million for Asia and the Pacific; $22 
million for Latin America—a total of nearly 
$100 million, not including $9' . million 
for multilateral technical assistance through 
the United Nations and similar groups. 
These amounts are exclusive of other special 
economic assistance of $147 million for the 
Near East and Africa, and $95 million for 
India and Pakistan which is not classified 
as “technical assistance.” The sum _ of 
$57 million is available for the administra- 
tive expenses of the entire agency, a reduc 
tion from the amount requested. This 
necessitates a reduction of 20) percent in 
employment. There is specific 
requirement that the number of employees 
receiving $12,000 or more be reduced by 
one-third from the June 30 figure 

There are indications that the Economic 
and Technical Assistance Programs will be 
more geared to supplement one 
another. In technical assistance work 
much greater emphasis will be placed on 
contracts with private groups such as 
missionary societies and universities to 
carry out specific tasks. Many of 
private groups have been in the foreign 
assistance field for decades. This step may 
increase the people-to-people relationship, 
provided military aid is kept quite distinct 
and apart. It is hoped that there will be 
improved top-level planning between high- 
ranking American technical experts and 
foreign governments so that the work con 
tracted through private organizations may 
be keved into an overall plan rather than 
constitute a group of isolated pilot projects 
that might readily be forgotten 

In the future many such groups will un- 
doubtedly continue or even expand the 
activities begun under such contracts by 
supplementing the government funds with 
privately raised funds. American industry 
could become an important contributor 
when it becomes convinced that the projects 
will stimulate private investment or en 
courage development that will enable these 
areas to play a more important part in our 
foreign trade 

New directives which will re-orient this 
program to overall economic aid and place 
it on a more businesslike basis may soon be 
forthcoming. 
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Returns from Questionnaire on Employment 
Conditions, 1953, Summarized 


As instructed by the Board of Direc- 
tion, a “Questionnaire on Employment 
Conditions, 1953,"’ as developed by the 
Society's Committee on Employment 
Conditions, was sent to all members of 
the Society resident in the continental 
United States, Alaska, Hawaii, Puerto 
Rico, and the Canal Zone. Those with 
APO and foreign addresses were not in- 
cluded. On that basis, 42,221 question- 
naires were mailed on or before August 12, 
1953. There follows an TBM analysis of 
the 17,208 returns received by October 1. 
A summarization of the IBM analvsis ts 
shown factually, without any attempt at 
interpretation of the results. These are 
the data, the determined facts, now made 
available to the Committee on Employ 
ment Conditions and the Board of Direc- 
tion for consideration in its current con 
siderations of this important subject. 

The response reached the surprising 
total of a little over 53 percent. Breaking 
the returns down into grades of member- 
ship, it is found that the percentage in 
each grade coincides within a few percent 
in each case with the corresponding 
breakdown of the Society's membership 
into grades. The results of the question 
naire would appear to reflect very closely 
the collective attitude of the entire mem 
bership. 


Question 1 


Membership grades of respondents: 


Tumor Members 7.098 
Associate Members 5.345 
Members 4.648 
Athhates 17 

No indication 


Total 17,2038 


Age of respondents 


20 30 5,419 
41 40 3.911 
4150 3.051 
2,208 
61-70 1,881 
71 oF over 

No indication 


Total 17,2038 


Question 3 


Employment status 


Emplover 2,514 
Supervisor 6,430 
Non-supervisory employee 7.633 

No indication 626 


Total 17,208 


Question 4 


Location of respondents by states: 
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Alabama 197 Montana SS 
Alaska 6 Nebraska 160 
Arizona 110 Nevada au 
Arkansas 110 New Hampshire 11 
California 2.646 New Jersey 574 
Canal Zone 0 New Mexico 106 
Colorado 309 New Vork 1. 468 
Connecticut 226 Carolina 150 
Delaware 103 Dakota 
DC Ohio 684 
Florida 274 Oklahoma 
Georgia 253 Oregon 275 
Hawaii Os Pennsylvania wu 
Idaho 80 Puerto Rico 42 
Iilinots Rhode Island 53 
Indiana 238 S. Carolina 136 
lowa 172 S Dakota it 
Kansas 2400 Tennessee 378 
Kentucky Texas “34 
Louisiana 251 Utah 113 
Maine “3 Vermont 17 
Maryland Virginia S10 
Massachusetts 16 Washington 573 
Minnesota Wisconsin 278 
Mississippi 110 Wyoming 42 
Missourr No indication Ho 


Total 17,208 


Question 5 

Those in each grade of membership 
who reported being registered, either as 
engineers or engineers-in-training: 


Jumor Members 4.074 
Associate Members 4.204 
Members 4.113 
Affiliates 12 
Total 13.008 
Question 6 
Character of service 

Government service ° 6.119 
Private engineering practice 4.621 
Industry 5,222 
Education R24 
No indication 417 


Total 17,2038 


Question 7 

Job classifications reported under 
ASCE grades (as defined in Civit ENG1 
NEERING, July 1953, p. 54): 


I 209 VI 1,424 
I 1, 560 Vil 1, 388 
iil 2.786 Vill 1.352 
IV 2.204 IX 853 
1.741 
Total 13.607 
Question 8 


Those reporting as opposed, and those 
not opposed to collective bargaining, 
broken down according to grades of mem- 
bership: 


Not 
MEMBERSHIP Oprosep Oprosep 
Junior Members 3,945 3,080 
Associate Members 3.415 1,871 


Members 328 1,254 
Affiliates 6 10 
Totals 10.604 6,105 


Reasons reported for opposing collec 
tive bargaining are as follows: 


INCOMPATI 
BILITY WITH 


PROFESSIONAL OTHER 
Mie Srarus" REASONS 
Tumor Members Sil R26 
Associate Members 3.114 
Members 3.139 354 
Affilhates 1 
Totals 775 1.703 


Broken down according to age groups, 
those reporting as opposed to collective 
bargaining and those not opposed 


Acre Grover Opposep Nor Oprosep 


20) 30 2.978 2. 388 
40 2,327 1.541 
41 50 1,979 1.039 
1.605 657 
1 373 474 
71 or over 448 105 

Totals 10.710 6.209 


Reasons reported for opposing are as 
follows 


INCOMPATI 
BILITY WITH 


PROFESSIONAT OTHER 
Act Group STATUS REASONS 
20 30 2.640 634 
$1 40 2,083 446 
41 50 1, 847 254 
60 1.508 178 
61 70 1,289 146 
71 or over 422 45 
Totals 9.700 1,703 
Question 9 


Those reporting belief that collective 
bargaining is, or would be, advantageous 
to them and those who do not believe so, 
by grades of membership: 


WHo Tuose 


Membership Do Do Nor 
Jumor Members 2.200 4.720 
Associate Members 1.204 4.018 
Members 3.817 
Affiliates 

Totals 4.1838 12,568 


Those who believe collective bargaining 
to be advantageous expressed the follow 
ing preference as to representation: 

PROFESSIONAL 


EMPLOVEE CRAFT 
BARGAINING OR LABOR 


MEMBERSHIP Group UNION 
Junior Members 2,126 us 
Associate Members 1,110 4th 
Members 624 23 
Affiliates 7 

Totals 3,867 168 


Those reporting belief that collective 
bargaining is, or would be, advantageous 
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to them and those who do not believe so, 
by age groups 


Those Who 


Ace Group THose Do Do Not 


20 30 1. 768 3.583 
40 1.088 2.765 
41.50 “ol 2.385 
51-60 17 1. S18 
61-70 275 1,549 
71 oF over 470 

Totals 4.201 12.579 


who believe collective bargaming 
to be advantageous expressed the follow 
ing preference as to representation 
PRoreSSION AL 


BARGAINING CRAFT OR 


Ace Group Grover Unton 

20 40 1.650 7i 

31-40 wer 52 

41 50 557 

61 70 200 12 

71 oF over 1 
Totals 3.88! 

Question 10 


Those reporting as members of estab 
lished collective bargaining groups 


By age groups: 


40 
40 iw 
us 
51 00 73 
al 70 
71 or over i! 


By states 


Alabama Montana 
Aluska ‘ Nebraska 
Anzona Nevada 3 
Arkansas i New Hampshire 0 
California 222 New Jersey “ 
Canal Zone o New Mexico 2 
Colorado 7 New Vork ” 
Connecticut i North Carolina i 
Delaware North Dakota 
Dist. of Columbia 11 Ohw 
Florida Oklahoma 
Georgia 
Hawai Pennsylvania 12 
Idaho i Puerto Rico 0 
Tlinor 21 Rhode Island 2 
Indiana South Carolina ! 
lowa ‘ South Dakota 0 
Kansas Tennessee 
Kentucky 6 Texas 8 
Loumniana Utah 3 
Maine Vermont 
Marviland Virginia 3 
Massachusetts s Washington 62 
Michigan West Virginia 
Minnesota Wisconsin 
Mississipp Wyoming 
Misseurt No indreation 


Tetal 625 


The American Society of Mechanical 
Engineers has initiated circulation of a 
similar questionnaire to its membership. 
The other constituent societies of Engi- 
neers Joint Council are expected to follow 
suit to obtain similar information for the 
remainder of the profession 
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Billings in Brazil Available 


The history of engineering is studded 
with the accomplishments of dynamic 
men of great vision. Such a man was 
A. W. K. Billings, Hon. M. ASCE, whose 
biography, Billings and Water Power in 
Brasil, has now been published by the 
author, Adolph J. Ackerman, M. ASCE, 
with ASCE as co-publisher. His is the 
story of an engineering career in a foreign 
land, of twentieth century pioneering. 
The biography relates the hazards and 
obstacles of the early vears, which were 
overcome, and his ultimate achievement 
that won the warm friendship of a grate 
ful nation 


NOTES FROM 


Mr. Ackerman, a consulting hydro- 
electric engineer of Madison, Wis., was 
Mr. Billings’ successor on the power de- 
velopment program of Brazil and con- 
tributed greatly to the successful com- 
pletion of Billings’ plan. 

Copies of Billings and Water Power in 
Brazil may be ordered from ASCE, 33 
West 39th Street, New York IS, N. Y., at 
$7 a copy, prepaid for shipment in the 
United States. A 10 percent discount is 
available on lots of ten or more. A cou 
pon has becu provided in the advertising 
section (page 99) to facilitate ordering 
the volume 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


O. W_ Irwin, president of the Rail Steel 
Bar Association and former manager of sales 
for the Carnegie-Illinois Steel Corp., ad 
dressed the Akron Section’s first meeting 
of the fall season, on September 24, on the 
‘Conservation of Steel by De 
Irwin is seeking to persuade 


subject of 
sign." Mr 
various building departments and trade as 
sociations to raise the allowable design 
stresses of reinforcing steel to values he feels 
are more realistic in view of present-day 
techniques 


“More progress has been made in the use 
of timber construction in the past thirty 


years than was made in the previous 315 
years since the first shipment of forest 
products was made from the Colonies 345 
years ago,”’ Ralph H. Gloss, Washington, 
1.C., engineer, told members of the Ala- 
bama Section in a talk given at their fall 
meeting at Montgomery on September 25 
Mr. Gloss, who is secretary of the Timber 
Engineering Co., research affiliate of the 
National Lumber Manufacturers Associa 
tion, attributed the advances of the past 
thirty vears to the “same calculated study 
ind research” that have brought steel and 
conerete to the fore rather than to “any 
startling discovery.” 


University of Kentucky Student Chapter sponsors general assembly of engineering students 
on October | to honor ASCE President-elect D. V. Terrell, dean of the College of Engineering. 
Members of ASCE taking part in the program are (left to right) A. L. Chambers, Faculty 
Adviser for the Chapter; L. E. Gregg, president of the Kentucky Section; Warren W. 
Parks, ASCE Director for District 9; Dean Terrell; J. S. Watkins, Section Contact Member 
for the Chapter; R. E. Shaver, head of the department of civil engineering; and G. E. Al- 


derdice, Student Chapter president. 
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CIPCO 


When vou buy anything, you want the 
best quality you can get for your money. 
Our trade-mark cast on our products 
giv es you this assurance. The trade-mark 

‘ACIPCO” means the materials used in 
manufacturing our pipe are warranted to 
be first class and the workmanship is 
guaranteed to be of finest quality. 


As America’s largest individual cast 
iron pipe foundry, ACIPCO manufac- 
tures a complete line of cast iron pipe 
and fittings in diameters from 3” to 48”, 
inclusive. The pipe which is made by 
the Mono-Cast centrifugal process is 
equipped with any of a wide variety of 
joints including Bell and Spigot, Ameri- 
can Double-X, Molox Ball Joint, Roll-On 
Joint, Screw-Gland, and Flanged. All 
ACIPCO pipe is manufactured under 
close control to meet nationally recog- 
nized standard specifications. 


Being cast iron, ACIPCO pipe enjoys 
an enviable reputation. Cast iron pipe 
has had over three hundred vears of serv- 
ice abroad and more than one hundred 
years of service in the United States. It 
serves equally well beneath crowded city 
streets or in cross country installations. 


Write for free literature, stating the 
kind of joint in which you are interested. 
Address the ACIPCO office nearest you. 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM 2, ALABAMA 


Houston El Paso Pittsburgh Kansas City New York City Chicago 
Minneapolis Cleveland Los Angeles San Francisco Seattle Denver 
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The Hon. Frank B. Heintzleman, gover 
nor of Alaska, and Gerald Fitz Gerald, chief 
of the Topographic Division of the US 
Geological Survey, were guest speakers at 
the banquet concluding the Alaska Section’s 
second annual meeting, held in Juneau on 
October 3. The governor spoke on the role 
of the Section in the development of Alaska, 
and Mr. Fitz Gerald described the history of 
the mapping of the territory from earliest 
reconnaissances to the present. During 
the afternoon business meeting, Glenn C 


Holcomb, ASCE Director for District 12, 
Corvallis, Oreg., outlined some of the 


problems facing the Society and discussed 
solutions that have been advanced 


Past-presidents of the Buffalo Section 
were honored at the Section’s luncheon 
meeting on September 15. Present to re 
ceive the thanks of the Section and to hear 
words of praise from current president, 
Frederick W. Crane, were Robert T. Moore, 
A. Stuart Collins, Harry M. Huy, Louis S 
Bernstein, Martin H. Brennan, Norman M 
Herthe, William T. Huber, Elwin G. Speyer, 
George F. Unger, Col. William Kelly, and 
Lynn L. Davis 


In the principal talk at the September 
meeting of the Duluth Section Charles 
Britzius, of the Twin City Testing Labora 
tory, discussed the function of the modern 
testing laboratory, citing the soils grouping 
of the U.S. Bureau of Soils and the Corps of 
Engineers as the foundation of test reporting. 


Junior Members of the Georgia Section 
provided the program for the October 2 
dinner meeting. Led by Lewis E. Parker, 
junior highway engineer, they described the 
Georgia State Highway Department's 
training program for engineering graduates 
Participants were Lewis E. Parker, John 
W. Caldwell, Glenn S. Hinshaw, W. D 
McKoy, W. C. Anderson, James B. Braw- 
ner, Jr, Lee R. Potter, Jr., and W. E. Fraser 
The September meeting of the Section's 
Central Savannah River Subsection con 
sisted of a tour of the Urquhart Power Sta 
tion of the South Carolina Electric and Gas 


Co., followed by a dinner. Robert Shade of 
Gilbert Associates, designers of the proj- 
ect, and N. D. Urquhart, chief construc- 
tion engineer, showed construction slides 
of the station and answered questions about 
it during the dinner program 


City traffic engineering, with specific re- 
ference to the Salt Lake City area, was the 
topic of discussion at the September 17 
meeting of the Intermountain Section. The 
principal speaker was S. S. Taylor, city 
traffic engineer 


A stepped-up meeting program is planned 
by the Kansas Section, with two get-to- 
gethers a month--one in Topeka, Lawrence, 
or Manhattan, and one elsewhere in the 
state, the place to be determined by the 
number of paid-up members in the locality 
At the September 18 dinner meeting, 
members saw a film produced by the Army 
Corps of Engineers and entitled “Big 
Pipe Maneuver.” 


At its September meeting the Kansas City 
Section paid tribute to ASCE Past-Presi- 
dent Ernest E. Howard, “distinguished and 
beloved member,"’ who died suddenly on 
August 19 The technical program con- 
sisted of a talk by George Clay, secretary of 
Trans World Airlines, on Kansas City’s new 
Industrial Airport, and TWA's overall 
plans for development of air travel facilities 
in the area 


The Metropolitan Section adds to the 
growing list of Section publications with is- 
suance this month of the first number of 
Metropolitan Section Newsletter. Long in the 
planning, the four-page, coated sheet in 9 by 
12-in. format will endeavor to keep Section 
members abreast of ASCE developments at 
local level. It will be issued eight times a 
year by a Publications Committee headed 
by Bob Lockwood. 


Long-range plans for conservation and 
reclamation in Holland were discussed at 
the September 11 luncheon meeting of the 
Vicksburg Branch of the Mid-South Sec- 
tion, held at the Waterways Experiment 


Some of twenty-three past-presidents of Central Illinois Section receiving Certificates of 
Appreciation at Section’s September meeting, held at Allerton Park, Ill., are (left to right): 
W. B. Worsham, H. H. Jordan, N. H. Gundrum, J. G. Clark, W. L. Collins, W. C. Huntington, 
W. H. Wisely, C. M. Hathaway, R. P. Hoelscher, Director-elect T. C. Shedd, W. D. Gerber, 
H. E. Babbitt, and W. M. Lansford. Featured speaker at the dinner meeting was W. H. 
McPherson, professor of economics at the University of Illinois, who gave a provocative talk 


on “Major Industrial Relation Problems.” 
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Station. The principal speaker was H. J. 
Schoemaker, deputy director of the Hy- 
draulics Laboratory at Delft, Holland, who 
has been in this country attending the In- 
ternational Hydraulics Conference in Min- 
neapolis 


New Montana Section officers, elected at 
the annual meeting in Helena on September 
19, are George J. Hoge, president; O. C. 
Reedy, Harold L. Eagle, and Donald R. 
Cubbage, vice-presidents; and Lucy W 
Pettapiece, secretary-treasurer. Mrs. Pet- 
tapiece is one of the very few women en- 
gineers ever to hold Section office 


Inspection of the Naval Ammunition 
Depot at Hastings, Nebr., with special at- 
tention to precast concrete construction un- 
der way there, was a main feature of the 
Nebraska Section’s annual “‘out-state”’ 
meeting held on September 26. With 
several units of the inert storage type under 
way, the group of 59 making the trip were 
able to follow through the entire construc 
tion process in one tour. At the dinner 
meeting that followed, W. H. Thurman, en 
gineer for the Concrete Casting Co, of 
Kansas City, spoke on “The Advantages of 
Precast Construction.” 


Problems involved in construction of the 
Black Dog Power Plant, located on the 
Minnesota River south of Minneapolis, 
were discussed at the Northwestern Sec- 
tion's first meeting of the fall season— in St 
Paul on October 5 -by Hibbert Hill, chief 
engineer of the Northern States Power Co. 
The plant is one of the largest in the area 


The September meeting of the Central 
Pennsylvania Subsection of the Philadel- 
phia Section, held in Harrisburg, was de- 
voted to study of problems involved in 
treatment and disposal of sewage and in- 
dustrial waste in the state. Speakers were 
C. H. Young and F. B. Milligan, division 
engineers for the Pennsylvania Department 
of Health; A. F. Jones, directing engineer 
for the General State Authority; and C. M. 
Pepperman, chief designer in the Sanitary 
Division of Gannett, Fleming, Corddry and 
Carpenter, Inc., of Harrisburg 


The recently formed Central Valley Sub- 
section of the Sacramento Section was 
activated at a special meeting, held at Ken- 
tucky House on the grounds of the Cala- 
veras Cement Company's plant near San 
Andreas, Calif.. on September 19. A tour 
of the plant, followed by dinner at Kentucky 
House and talk by Ted Stivers, chief en- 
gineer of the South San Joaquin Irrigation 
District, constituted the program. Mr. 
Stivers’ subject was the Tri-Dam Project 
contemplated for the North Fork of the 
Stanislaus River. Charter officers of the 
Subsection, installed during the meeting, 
are John G. Meyer, president; Felix A 
Wallace, vice-president; Frank Lucas, 
secretary; and Harry M. Moses, treasurer. 
All are located at Stockton 


A panel of speakers from the Seattle City 
Light talked and showed slides on the util- 
ity’s Skagit River development at the 
Seattle Section’s September dinner meet- 
ing. They were C. W. Cutler, Eric C 
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STEEL—More than 5500 tons of it are 
going into the 10-acre manufacturing and 


10 ACRES OF STEEL office building now under construction 


for the General Electric Company ot 
More Than Three Whole Train- Louisville, Kentucky. Fabrication of the 


loads Used in the Construction 
of the General Electric Company 


Building welded in Ingalls’ Birmingham, Ala. and 
Verona, Pa. plants, and moved to the 


steel for this huge structure was all- 


site for all-welded erection by The Ingalls 
Steel Construction Co. 


Whether it’s a 10-acre manufacturing 
building, a multi-story office building, 
auditorium, hospital, church or bridge— 
if it’s built of structural steel—ingalls can 
fabricate and erect it, quickly and eco- 
nomically. Why don’t you let us help 
solve your steel fabricating problems? 


The 


Iron Works Compan 
BIRMINGHAM, Penn y Fabricating Steel is Our Business 

Soles Offices: New York, Chicago, Pittsburgh and Houston 

Plants: Birmingham, Ala., Verona, Pa., North Birmingham, 

Ala., Pascagoula, Miss., Decatur, Ala. 
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Highway Engineers Honored at Texas Section Meeting 


{ 


Presentation of Awards of Honor to ASCE Honorary Member Thomas H. MacDonald, re- 
tired head of the Public Roads Administration, and Gibb Gilchrist, chancellor of the Texas 
A & M System, for their contributions to highway development in the United States is im- 
portant feature of Texas Section’s fall meeting, held in San Antonio on October 15 and 16. 
Shown here, in usual order, are Mr. MacDonald, D. K. Martin, Chancellor Gilchrist, ASCE 


Vice-President Mason G. Lockwood, and Robert J. Potts. 


In addition, the Section presented 


certificates for service rendered the Section by twenty-one past-presidents. Highlighting 
the technical program were papers presented by State Highway Engineer D. C. Greer; G. 
Donald Kennedy, executive vice-president of the Portland Cement Association, and Mr. 
MacDonald. A panel, consisting of R. M. Shipman, Oren Edrington, and Drahn Jones, city 


engineer of Waco, Tex 


discussed engineering problems involved in the Waco tornado 


Disaster. New officers installed at the close of the meeting are Randle Alexander, of Austin, 
president; Trent Campbell, of San Antonio, vice-president; and James R. Sims, of Houston, 


secretary-treasurer. 


Meeting attendance was 392. 


Brundage, and C. R. Hoidal. Hanford 


Thayer was program chairman 


Tacoma Section members invited local 
members of the AIEE and the Tacoma 
Engineers Club to attend their first regular 
meeting of the new season, held on Septem 
ber 8S. The large joint attendance heard 
Franklin Matthias, assistant project man 
ager for the Kittimat Project of the Alumi 
num Company of Canada, speak on the 
Kittimat Project. Colonel Matthias used 
slides and a colored sound film, entitled 
“Prelude to Kittimat,”’ to illustrate the 
program pronounced “one of the most in 
teresting In many years." 


New officers for the Houston Branch of 
the Texas Section, elected at the Branch's 
annual meeting on September 22, are N. P 
Turner, president; R. A. Rait, vice-presi 
dent; and Bramlette McClelland, secre 
tary-treasurer The San Antonio Branch's 
new officers are Fo M_ Davis, president 
J. J]. Koy, vice-president; and Brau 
nig, Ir., secretary-treasurer 


Plans for organizing Subsections in Rich 
mond and Roanoke, Va_, were approved by 
the Virginia Section at its annual meeting 
held in Roanoke, Va, on September 25 


The speaker of the evening was E. L 
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Chandler, Assistant Secretary of ASCE, 
New York, who discussed collective bar 
gaining, which he termed “‘one of the chief 
problems in the profession today.” Mr 
Chandler told the group that the Taft- 
Hartley Act defined professional employees 
for the first time and gave them the right to 
refuse union membership 


Scheduled ASCE Conventions 


ATLANTA CONVENTION 
Atlanta, Ga. 
Hotel Biltmore 
February 15-19, 1954 


ATLANTIC CITY CONVENTION 
Atlantic City, NJ. 
Chalfonte-Haddon Hall 
June 14-19, 1954 


NEW YORK CONVENTION 


Hotel Statler 
October 18-22 
1954 


November 


Coming Events 


Akron— Dinner meeting at the Akron 
Liedertafel, November 19, at 6:30 p.m., will 
be addressed by Dr. George E. Barnes of 
Case Institute of Technology 


Central Ohio — Joint dinner meeting with 
member societies of the Columbus Tech 
nical Council scheduled for the Seneca 
Hotel, Columbus, November 12, with 
Charles F. Kettering, Hon. M. ASCE, as 
speaker. 


Cleveland —- Dinner meeting at the Cleve- 
land Engineering Society on November 20 
at 6:30 p.m 


Lawrence on 
Salina on 


Kansas—Meeting at 
November 20 Meeting at 
November 27 


Los Angeles— Soil Mechanics Group will 
meet at the Clark Hotel, 426 South Hill St., 
on November 18, 6:30 p.m. Sanitary 
Group will meet on December 2, 6:30 p.m 


Junior Forum sponsors noon luncheons 
every Friday at the Engineers Club. Call 
Chuck Gorham, Michigan 4211, Ext. 456, 


for reservations 


Maine—Annual dinner meeting of the 
New Hampshire Branch at the Millville Inn, 
Concord, N.H., November 18 at 6:30 p.m. 


Metropolitan — Meeting in the auditorium 
of the Engineering Societies Building, 35 
West 39th St. New York, N.Y., on 
November 18, 7 p.m. The Junior Branch 
meets in the ASCE Board Room at the 
same address, December 9 at 7 p.m. 


Oklahoma Annual meeting at Norman, 
Okla., on November 28 


Philadelphia. Mecting at the Engineers 
Club on November 10. Junior Forum 
meeting at same address on November 24 


Providence Meeting at the Providence 
Engineering Society on November 12. 


Sacramento Weekly luncheon meetings 
at the Elks Temple every Tuesday at 12 
noon 


Tennessee Valley Annual two-day fall 
meeting at the Whittle Springs Hotel, 
Knoxville, Tenn., November 13 and 14 
Program will include business and technical 
sessions, luncheon, dinner with an address 
by ASCE President Daniel V. Terrell, 
square dance, and a Saturday morning 
inspection trip to the Kingston Steam Plant 


Virginia Annual joint meeting with the 
Engineers Club of Hampton Roads at the 
Norfolk Yacht and Country Club, Norfolk, 
Va., November 17. Annual meeting of the 
Section at the Hotel Jefferson, Richmond, 
December 4 and 5 
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How to ‘“‘go to town’”’ 


with secondary road construction 


@ Using secondary road construction like that shown 
above, midwest road builders are “going to town” on 
farm-to-market roads. They are utilizing the benefits 
offered by Standard Oil improved Road Oils. 

Standard Road Oils offer a flexibility that is important 
to good secondary road construction. Because these oils 
do not harden excessively, they permit roads to be re- 
worked easily when necessary. In addition, Standard 
Oil Road Oils have been improved to provide better 
coating of aggregate, greater binding quality, and faster 
setting. That means longer-lasting, better-looking second- 


ary roads can be constructed in less time and at lower cost. 
Road builders obtain greater economy and speed in 
their work through Standard Oil's service and supply 
set-up. From any of Standard’s four great refineries 
located throughout the Midwest, road oils and asphalt 
can be delivered promptly to road-building jobs. 
Standard Oil Asphalt Representatives are situated 
throughout the Midwest to give “on-the-spot” service. 
You can reach one of these men by phoning your local 
Standard Oil office. Or write: Standard Oil Company 
(Indiana), 910 So. Michigan Ave., Chicago 80, Ill. 


(Indiana) 
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NEWS BRIEFS... 


Navy to Administer Construction Program in Spain 


Details of the military construction pro 
gram that the United States will have in 
Spain, following recent completion of an 
agreement with the Spanish government 
for the use of certain bases in exchange for 
military aid, have been announced by the 
Navy. Congress has appropriated funds for 
the $125,000,000 program, which will in- 
clude the construction of new bases and the 
rehabilitation and modernization of exist- 
ing bases Though the facilities will in- 
clude both Navy and Air Force installations, 


it has been agreed that the entire program 
will be administered by the Navy Bureau of 
Yards and Docks 

After reviewing the qualifications of a 
number of architect-engineer firms, a joint 
Navy-Air Force board has selected four for 
the joint venture. The firms are Shaw, 
Metz and Dolio, of Chicago; Metcalf and 
Eddy, of Boston; Frederic R. Harris, Inc., 
of New York; and Pereira and Luckman, 
of Los Angeles. This combination will 
soon establish offices in Madrid, where the 


Two Presidents Dedicate Falcon Dam and Power Plant 


Falcon Dam on the Rio Grande between 
Texas and Mexico was dedicated by Presi 
dent Eisenhower and President Cortines of 
Mexico in elaborate ceremonies on October 
lu In their dedicatory both 
hailed the building of the international proj 
ect as un example of successful cooperation 
i new bond of 


speeches, 


between two nations and as 
friendship and good will between the United 
States and Mexico 

President Eisenhower said, “More than a 
mute monument to the ingenuity of engi 
neers, this Falcon Dam is living testimony 
to the understanding and the cooperation 
binding our two peoples.” He praised the 
International Boundary and Water Com 
mission, which is constructing the project, 
that im the sixty-five vears of its 


saying 


Passage of water through Falcon Dam spillway is shown here. 
cfs, spillway is larger than that of Hoover Dam. 


existence it has “resolved problems that 
elsewhere in the world have flared into bitter 
ness and hostility.” 

Located on the Rio Grande some 75 miles 
below Laredo, Tex., and Nuevo Laredo, 
Mexico, the dam is almost five miles long 
and backs up a vast lake not yet fully 
filled. Though primarily an irrigation dam, 
it will also provide electric power and flood 
control. The $47,000,000 cost of the project 
was borne by the two countries in proportion 
to the water they will take —58.6 percent for 
the United States and 41.4 percent for 
Mexico. The project is the first of the 
international storage structures provided 
by the Water Treaty of 1944 between the 
United States and Mexico. There was an 
article on Falcon Dam in the May 1051 issue. 


With capacity of 460,000 
It is expected that the dam will be com- 


pleted by the end of November, and the powerhouse installations by July 1, 1954. 
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master plans and designs will be prepared. 

On the basis of information now avail- 
able, it is expected that a United States con- 
struction firm, or combination of firms, will 
be selected to act as prime contractor under 
a cost-plus-fixed-fee contract Wherever 
possible, the actual work will be performed 
by Spanish subcontractors, using native 
labor and materials. Construction firms, 
or combinations of firms, interested in 
serving as prime contractor are invited 
to submit an up-to-date brochure as soon as 
possible to the Chief of the Bureau of Yards 
and Docks, U.S. Navy, Washington 25, 
D.C. 

For stafling of field activities, the Officer 
in-Charge of Construction will have a civil 
service organization in several areas of 
Spain. Determination of the exact size and 
organization of these bodies has not yet been 
made. However, the Bureau of Yards and 
Docks is compiling a list of applicants for 
such employment, and interested persons 
should indicate their interest by letter to the 
Chief of the Bureau 


Second Tunnel Under 
Houston Channel Opened 


A $10,000,000 tunnel under the Houston 
Ship Channel was opened in recent cere 
monies, at which the governor of Texas and 
other officials spoke. The 4,110-ft-long 
tunnel, which connects the two bayshore 
industrial centers of Baytown and La Porte, 
is similar in construction to the 4,064-ft 
Washburn Tunnel located farther up the 
channel near Houston. Replacing five fer- 
ries at different points along the highly in- 
dustrialized ship channel, the two tunnels 
were designed to speed up the flow of traffic 
between the north and south shores of the 
channel 

The Baytown-La Porte Tunnel, which has 
been under construction for two years, was 
built with funds supplied by four agencies 
Harris County, in which the project is lo- 
cated, the Houston Navigation District, 
the Texas State Highway Department, and 
the federal government. It is a toll-free 
facility 

The New York firm of Parsons, Brincker- 
hoff, Hall & Macdonald was in charge of 
design and = supervision of construction 
Principal contractors on the project were 
Brown & Root, Inc., and the Farnsworth & 
Chambers Co. both of Houston. The 
latter firm handled the paving work, which 
included construction of a three-level traffic 
interchange located on the La Porte side of 
the tunnel. 
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Former Chief of Engineers 
Proposed for U.N. Post 


Appointment of Lt. Gen. Raymond A. 
Wheeler, former chief of Army Engineers, 
to the key position as head of the United 
Nations Relief and Works Agency for 
Palestine Refugees, has been proposed by 
the United States, subject to confirmation 
by the Secretary-General of the U.N. Fol- 
lowing his retirement as Chief of Engineers 
in 1949, General Wheeler served as engi 
neering adviser to the International Bank 
for Reconstruction and Development. For 
the World Bank, he helped with an engi- 
neering survey of the Indus River system 
to save wasted waters for irrigation and 
settle disputes between India and Pakistan 
for control of the riverways 

The post, which involves improving liv 
ing conditions for 800,000 displaced Arabs, 
carries with it the rank of an Assistant 
Secretary General and is considered one of 
the top administrative appointments in the 
United Nations 


Westinghouse to Supply 
Power Plants for Japan 


Three complete 75,000-kw thermal elec 
tric power plants, costing approximately 
29,500,000, have been ordered from the 
Westinghouse Electric Company, Inc., by 
the Kyushu Electric Power Company, Inc., 
and the Kansai Electric Power Co., Inc., of 
Japan. First of their size ever exported 
from this country, the three high-efficiency 
units are part of a vast program now under 
way in Japan to expand the electric power 
facilities of the country. Equipped to burn 
either oil or low-quality pulverized coal, 
they will supplement hydroelectric plants 
currently used for power generation. The 
projects have been made possible through 
a recent $40,200,000 loan agreement be 
tween the World Bank and the Japan De 
velopment Bank, which is supplying funds 
to the Japanese firms for their expansion 


Philadelphia Firm Builds 
Power Plant in Sicily 


Completion of construction of the Palermo 
Steam Power Plant in Sicily is announced 
by the Kuljian Corporation, Philadelphia 
engineering and construction firm in charge 
of the design and engineering work. The 
plant, which consists of three 30,000-kw 
units, plus outside fuel-handling facilities, 
intake and discharge channels, is owned by a 
public utility, “‘Societa Termo-Elettrica 
Siciliana."” It was financed by the ECA 
as part of a program to speed the economic 
recovery of southern Italy and Sicily 
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Caisson Is Floated to Thruway Bridge Site 


One of eight watertight reinforced concrete caissons that will provide a buoyant-type hase 
for the mid-river piers of the Thruway Bridge across the Hudson between South Nyack and 
Tarrytown is shown on a ten-mile tow trip downstream to the construction site. The eight 
caissons, or boxes, the largest of them half the size of a city block and weighing 21,000 tons, 
were built for Merritt-Chapman & Scott by the Corbetta Construction, Co., Inc., in a natural 
drydock on the west bank of the river near Haverstraw. The buoyant-type foundation, 
similar to that used for the substructure sections of New York City’s new Pier 57, was de- 
signed by Emil H. Praeger, M. ASCE, chief engineer for Madigan-Hyland, consulting engi- 
neers on the Thruway project. Its use was specified because, at the construction site, solid 
rock is too far below the silty river bottom- 230 to 300 ft to be used for satisfactory pier 
support. The boxes will be filled with water to sink them into place, with the top of each box 
2 ft below the surface. Steel pipe piles will be driven through wells in the caisson walls to 


bedrock to anchor the caissons permanently. 


After the 28,000 tons of steel superstructure 


for the main spans are placed, the water will be pumped from the caissons to provide 
the required buoyancy. The caissons will then support 67 percent of the dead load of the 
bridge. See article by Bertram D. Tallamy in this issue. 


Third International Soil Mechanics 
Conference Is Widely Attended 


More than 800 experts in soil mechanics 
from thirty different countries attended the 
Third International Conference on Soil 
Mechanics and Foundation Engineering, 
held at Zurich, Switzerland, August 14-27 
About 50 were from the United States 
The conference consisted of eight technical 
sessions, held at Zurich over a period of five 
days, followed by a four-day tour of Switzer- 
land to visit earth and concrete dams under 
construction, mountain highway’ work, 
avalanche and landslide protection works, 
and other heavy construction 

Structures visited included the Marmorera 
earth dam, which is under construction, 
and the concrete dam at Oberaur, which is 
nearing completion. The reservoir above 
Oberaar Dam is formed by water from the 
Oberaar Glacicr that flows down from the 
mountains into the valley across which the 
dam is built. The tour ended at Lausanne, 
where a farewell banquet was held 

Summaries of 154 papers were presented 
for study at the technical sessions. They 
covered theories, laboratory investigations, 
field investigations, building and dam 
foundations, pile foundations, highways 


and airport runways, earth pressures on re- 
taining walls and excavations, and the sta- 
bility of slopes. Two volumes of conference 
Proceedings, containing the 154 papers 
summarized for the technical sessions, were 
published in the spring of 1953. The nu- 
merous discussions presented at the con- 
ference will constitute a third volume of 
Proceedings, which will be distributed by 
the end of the vear 

During the business meeting preceding 
the conference, Dr. Karl Terzaghi, Hon 
M. ASCE, of the United States, was re 
elected president, and A. Bannister, of 
Great Britain, was elected secretary. Five 
vice-presidents chosen represent the five 
continents. Terms of office will run until 
the Fourth Conference, which will be held 
in London in about five years 

As chairman of the executive committee 
of the U.S. National Council on Soil Me- 
chanics and Foundation Engineering, A. E 
Cummings, M. ASCE, represented the 
United States at the meetings of the inter- 
national executive committee. Material 
for this item was taken from Mr. Cummings’ 
report of the conference. 
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An overall plan for providing sewerage and 
drainage facilities for the entire Greater 
Vancouver area, “at the lowest cost com 
mensurate with adequate accomplishment,” 
has been recommended to the Vancouver 
and Districts Joint Sewerage and Drainage 
Boards by a Board of Engineers authorized 
to make a survey of the sewerage and storm 
drainage situation The Board of Engi- 
neers consisted of Charles G. Hyde, John 
Oliver, and A M Rawn, chairman 

For purposes of the survey the Greater 
Vancouver area was divided into three 
basic sections delineated by topographic, 
geographic, and economic considerations. 
These sections are the Burrard Peninsula 
Sewerage Section, the North Shore Sewerage 
Section, and the Richmond Sewerage Sec 
tion. Each of the first two sections would 
have its own treatment plant, while sewer 
age from the Richmond Section would be 


Huge Merchandise Mart 
Planned for New York 


Air rights over the Pennsylvania Rail 
road tracks between Ninth and Tenth 
Avenues and 3ist and 33rd Streets in Man 
hattan have been contracted for by Webb & 
Knapp, New York realty investment and 
building orgamzation, as a pre liminary step 
in a plan to develop the site with a huge 
that show 
American products. The 
posed structure would provide a floor 
of between 6,000,000 and 7 000,000 sq ft 
wres of space to the floor and three 
floor area of the Empire State 


merchandise mart would be a 


caus for pro 


ireu 


nine 
times the 
Building 

The projected 20-story metal and glass 
building will have floors capable of bearing 
heavy loads, and a flat roof to permit de 
liveries by helicopter. In addition to show 
rooms, the structure will house offices for 
the huge staff involved, several restaurants 
and service shops, its own hospital and fire 
department. It is estimated that, at peak 
tenancy, the building will have as many as 
70,000 employees 

Many enginecring proble ts in connection 
with the project are already being worked 
out Phese involve the provision of street 
and parking facilities and of an extension to 
connect with the third tube of the Lincoln 
Tunnel under New 
tracks will be installed on the south side of 
the plot to provide for interior rail-loading 
facilities. In order to keep the main-line 
tracks clear of obstructions, two of the 
largest steel girders ever fabricated for such 
a structure (85 and 63 ft) will be required 
The cost of providing foundations and a base 
for the building will be $11,000,000.) Engi 
neering details will be handled by R. E 
Dougherty, Past-President of ASCE, who 


now construction 
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Sewerage and Drainage Program 
Developed for Greater Vancouver 


conveyed to the Burrard Peninsula Sec- 
tion 

The program includes plans for high 
rate primarv treatment, standard-rate pri 
mary treatment, and discharge of crude 
sewage at selected with provision 
made in site selection for the construction of 
treatment plants at some later date if water 
use demands change. The board generally 
recommended separate collection systems 
for storm water and sanitary sewage. It 
was also of the opinion that general obliga- 
tion bonds would be the fairest available 
method of financing construction of the 
various proposed works. The estimated cost 
of two treatment plants, several sewer out- 
falls, and a drainage system is $65,000,000 

Copies of the 280-page survey may be pur 
chased from the Vancouver and Districts 
Joint Sewerage and Drainage Board at $10 


each 


sites, 


retired a few years ago as vice-president of 
the New York Central and is now a con 
sultant in the offices of Seelye, Stevenson, 
Value & Knecht 

The project will involve an overall im 
vestment of almost ex- 
penditure that “could be justified only by 
the erection of a structure permitting this 
cost to be spread over a vast rental 
area,” according to the Plans 
for financing are well advanced, with trans 
actions under wav for leasing one-third of 
the structure to the government to provide 
adequate central postoflice facilities 


hase 


sponsors 


more 


Three Companies Receive 
Lincoln Tunnel Contract 


The Port of New York Authority has 
awarded a $17,260,370 low-bid contract, the 
largest single award in the construction of 
the $00,000,000 third tube of the Lincoln 
Tunnel, to three joint bidders Mason 
and Hanger Co., Inc., the Arthur A. John 
son Corp., and MacLean-Grove and Co., 
Inc. Construction of 6,258 ft of the 7,994-ft 
tunnel will be covered by the joint contract, 
which will include cutting through 720 ft 
of solid rock under the Palisades. As a pre 
liminary to construction, the contractor will 
erect a giant shield, 20 ft long and 31 ft in 
diameter, at the bottom of the 55-ft-deep 
New Jersey shaft facing towards New York 

Driving the tunnel is scheduled to begin 
in April 1954 and to be completed in the fall 
of 1956. When the entire two-lane third 
tube is completed in 1957, it will increase 
by 5} percent the annual capacity of the 
tunnel and double peak-hour capacity in the 
preponderant direction of traffic 


November 


Statler Breaks Ground 
For Large Dallas Hotel 


Ground was recently broken in Dallas, 
Tex., for one of the largest hotels to be 
built anywhere in the world in more than a 
quarter of a century—an 18-story 1,000- 
room Statler, which will be constructed at 
a cost of $15,000,000. Embodying new 
building techniques that are expected to 
cut construction time and costs, the hotel 
will be the first multi-story building to 
make full use of “‘flat-slab cantilever’’ con- 
struction. Employment of the cantilever 
principle, according to the architect, will 
eliminate about half the columns and foot- 
ings necessary in older-type buildings. In 
addition to lowering costs, the method will 
be of great practical advantage since col- 
umns must either be concealed or, where 
concealment is not possible, given an ex- 
terior beautifying treatment 

A structure, the 
building will be the first of ultra-modern 
design in Dallas. Though the exterior walls 
will have the appearance of glass and alumi- 
num, they will actually be of metal treated 
with porcelain to give a glasslike texture 
They will be prefabricated in sections to 
expedite construction and to permit comple- 
tion of the building by the late summer of 
1955 

Structural engineers on the project are 
Seelye, Stevenson, Value & Knecht, of New 
York City. The architect is William B 
Tabler, of New York, and the contractor, 
Robert E. McKee General Contractor, Inc., 
of Dallas 


Graduate Fellowships 
in Science Offered 


More than 700 graduate fellowships in 
engineering and science will be available for 
the academic year 1954-1955 in the National 
Science Foundation's Third Annual Grad- 
uate Fellowship Program The closing 
dates for receipt of applications are Decem- 
ber 15, 1953, for postdoctoral applicants, 
and January 4, 1054, for graduate students 
working toward advanced degrees in science. 
Phe winners will be announced by April 1, 
1054 

American citizens who will begin or con- 
tinue their studies at graduate level in the 
mathematical, physical, biological, medical, 
and engineering sciences during the year are 
eligible for the fellowships. Selection will 
be made solely on the basis of ability, with 
the majority of the fellowships going to 
graduate students seeking master’ or doc- 
tors’ degrees in science. Stipends will range 
from $1,400 to $3,400 a year 

Request for application forms should be 
made to the Fellowship Office, National Re- 
search Council, 2101 Constitution Avenue, 
N.W., Washington 25, D.C. 
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Freedom of form previously available only with concrete has been achieved with steel in a 
bridge (left, above) that spans the Rio Blanco near Vera Cruz, Mexico. By application of 
welding techniques, Mexican engineer Camilo Piccone has projected a span with slender 
arch ribs, free of cumbersome bracing. The structure, which was opened last May, is based 
on a new design conception by Thomas C. Kavanagh, M. ASCE, chairman of the department 
of civil engineering at New York University. The ultra-modern “basket handle” effect is 
heightened by the use of color orange and cherry red. Part of the Mexican federal high- 
way system, the 250-ft-long, all-welded structure accommodates three lanes of traffic. Con- 
tractors and fabricators were the firm of Estructuras, S de R.L., of Monterrey. View at top 
right shows the first highway suspension bridge to use only diagonal cabies with no steel 
girders and no vertical suspension ropes, which has been completed across the Rio Lempa 
in El] Salvador, Central America, by the John A. Roebling’s Sons Corporation, of Trenton, 
N.J. Located on the new Coastal Highway southeast of the capital city of San Salvador and 
called the San Marcos Bridge, the $2,500,000 bridge is one of the longest (about half a mile) 
in Latin America. Its five suspended spans use the novel cable-truss system, developed by 
Roebling engineers, which carries all dead and live loads by means of a network of diagnoal 
members acting as web members of a truss. 


These three photos (to the right and below) show stages in the erection of the third and last 
prestressed concrete arch bridge on the Caracas-La Guaira Autopista (see ‘Civil Engineer- 
ing’ for March). The present structure, which has a 478-ft span, was completed in Septem- 
ber. It was designed by Eugene Freyssinet, and constructed by Entreprises Campenon 
Bernard, with Robert Shama, M. ASCE, chief engineer. First concrete was poured in 
September 1952, and the central arch form was hoisted into position in June 1953 (photo 
upper right). By the end of July the arch ribs were completed, and the form was lowered to 
the ground (view at immediate right). The substantially completed structure is shown in 
the photo at the bottom of the page, taken on September 15, 1953. The prestressing steel 
has an ultimate strength of 255,000 to 260,000 psi, was post-tensioned to 150,000 to 160,000 
psi, and is expected, after all relaxation, to retain a tension of 115,000 to 120,000 psi. The 
Autopista will be opened to traffic late this year. 


ridges South of the Border “suite 
-. 


Bridges in Texas, Tennessee, and Florida 
have been selected most beautiful 
steel bridges in the country opened to traffic 
in 1952 in the American Institute of Steel 
Construction’s 25th annual Aesthetic Bridge 
Competition. Stainless steel plaques will 
go to the three winners. Certificates of 
honorable mention will be awarded to three 
other structures located in New Jersey, New 
York, and Pennsylvania The jury of 
award, consisting of three architects, an 


as the 


New Steel Bridges Receive AISC Aesthetics Awards 


engineer, and the director of an art museum, 
did not present an award this year in Class 
I, for bridges with spans of 400 ft or more 
In Class Il, for bridges with spans under 
100 ft and costing over $500,000, the award 
goes to the Neches River Bridge at Beau- 
mont, Tex. Owned by the State of Texas 
and designed by the Texas Highway Depart- 
ment, the structure was chosen “for its 
clean design, which is devoid of extraneous 
ornamentation,’ and praised for its “‘serene 


S. E. Fourth Avenue Bridge over Miami Canal is prize-winning structure in Class 


IV in AISC 1952 competition for aesthetic steel bridges. 


Designer was Rader Knap- 


pen Tippetts Engineering Co., Miami, and Hardesty & Hanover, of New York, was con- 


sultant on the movable span. 


The fabricator was the 


and gracetul lines.”’ 
Bethlehem Steel Co. 

The Morris Ferry Bridge in Franklin 
County, Tennessee, is the winner in the Class 
III category for bridges with spans under 
400 ft, costing less than $500,000. Selected 
“because the design is coherent and rest- 
ful,"’ the bridge was designed by the Corps 
of Engineers, Tullahoma District, and 
fabricated by the Nashville Bridge Co. The 
owner is the Franklin County Highway 
Commission 

In Class IV, for movable bridges, the 
prize-winning structure is the S.E. Fourth 
Avenue Bridge over Miami Canal, Miami, 
Fla., owned by the Dade County Board of 
County Commissioners: designed by the 
Rader Knappen Tippetts Engineering 
Miami; and fabricated by the Nashville 
Bridge Co. Hardesty & Hanover, of New 
York, were consultants on the movable 
span. The bridge was chosen as represent- 
ing “‘a direct approach to a difficult prob- 
lem —crossing a stream with an acute angle 
with a movable span.” 

In Class II, honorable mention goes to the 
Delaware River Bridge between Trenton, 
N.J., and Morrisville, Pa., designed by the 
J. E. Greiner Co., and fabricated by the 
American Bridge Division of the U.S. Steel 
Corporation. The owner is the Delaware 
River Joint Toll Bridge Commission. In 
Class III, honorable mention goes to two 
structures—the Pickens Bridge, Washington- 
Sullivan Counties, Tennessee, and the 
Pedestrian Overpass, East Memorial Shore 
way, Cleveland, Ohio. Owned by Washing- 
ton-Sullivan Counties, the Pickens Bridge 
was designed by the Tennessee Valley 
Authority and fabricated by the American 
Bridge Division of the U.S. Steel Corpora- 
tion. The Pedestrian Overpass is owned by 
the Ohio Department of Highways, which 
was also the designer, and was fabricated by 
the Mount Vernon Bridge Co 
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New York Bank to Utilize Ultra-Modern Design 


An entirely new kind of bank building, with an exterior of plate glass 
and polished aluminum, is being erected by the Manufacturers Trust 
Co., on a 100- by 125-ft corner site at Fifth Avenue and 43rd Street, 
New York. The $3,000,000, four-storied, air-conditioned structure 
(shown here as a photograph of a scale model) will have an almost en- 
tirely sealed glass exterior that will afford a panorama of activity with- 
in the bank. Ofcurtain-type construction, the exterior glass wall will 
hang from cantilevers at each floor supported by but eight interior 
columns set 19 it back from the sidewalk. The main framing is steel, 
with close-spaced concrete joists bridging the intermediate spans. 
The wails will be washed and maintained by use of a scaffolding 
arrangement that will operate from built-in suspenders at roof level. 
Mechanical, electrical, and acoustical facilities will be hidden in a 
sandwich-type luminous ceiling. Escalators serve upper floors. 
Construction started in June and is expected to take about a year. 
Skidmore, Owings & Merrill are the architects, Weiskopf & 
Pickworth the structural engineers, and the George A. Fuller Co., 
the contractor on the project. 
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How Martinsville gets tron-free, soft water 


untreated well water was very hard 

...an extremely wasteful nuisance! be. 
Its 269 ppm of total hardness ruinously scaled pipes and i 
water heaters. And further annoyed citizens by wasting EF 

soap, leaving unsightly rings around bathtubs, sticky curd . 


on dishes and laundry. Iron of 2 ppm—which gave the 
water an unpleasant metallic taste—caused objectionable 
stains on plumbing fixtures and laundered fabrics. 


Compact Permutit pressure filters have a 
150 gpm capacity...remove iron oxidized 
in coke-tray cerator, reduce turbidity. 


These troubles were ended when Martinsville installed 
the Permutit equipment shown. On a recent check, we 
asked for the operator's opinion of our equipment. 


Mr. O. Wiser — who is in charge of the Martinsville Mu- 
nicipal Water Plant—reports: “The Permutit equipment 
is very good . . . has worked very well with very little 
maintenance.” 


Free Technical Bulletins 


Write today for full information on any water conditioning 
process or problem. Tue Permutit Company, Dept. C-11, 
330 West 42nd Street, New York 36, N. Y. 


A. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS FOR OVER 40 YEARS 


Permutit softeners remove hardness, fur- 
ther reduce iron to 0.02 ppm! Automatic 
regeneration saves time . . . provides con- 
stont supply of softened water. 
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Expenditures for new construction in 
September, totaling $3.3 billion, were 
virtually the same as the record August 
figure and 5 percent above the September 
1952 total, according to preliminary esti 
mates of the U.S. Labor Department's 
Bureau of Labor Statistics and the Building 
Materials and Construction Division of the 
U.S. Department of Commerce. Private 
construction alone accounted for the entire 
increase over 1952. Private expenditures 
for new construction ($2.2 billion) were 8 
percent above the September 1952 figure, 
while total public outlays ($1.1 billion) 
were about the same as a year ago 

Commercial building rose contra-season 
ally to a peak this September, and 
private outlays for public utility construc 
tion held at the record August level. Resi 
dential building declined about seasonally 
during the month. Private industrial build 
ing, which normally rises in August and 
September, remained steady for the second 
successive month after a gradual decline 
earlier in the year. Highway construction 
declined slightly less than seasonally from 
the record August figure, and public school 
building continued the upward trend that 
began in March. Military and naval con 
struction has remained at the same dollar 
level for the past four months 

For the first nine months of 
penditures for all types of new construction, 
totaling $25.9 billion, were 7 percent above 
the January-September 1952 total. Physi- 
cal volume (expenditures adjusted for cost 
changes) also was up moderately from last 
year 

Private construction outlays maintained 
about a 9-percent lead over 1952 in each 
of the first three quarters of 1953, and by the 
end of September totaled $17.5 billion 
The increase from a year ago occurred 
chiefly because of substantial gains in com 
mercial building, and increased private 
spending for public utility and residential 
construction. Private educational and re 
ligious building increased about 20 percent 
over 1952, and private outlays for new in 
dustrial plant were practically unchanged 

lotal public expenditures for new con 
struction thus far this year ($8.4 billion 
are about 5 percent above the January 


new 


1053, ex 


Nine Saline Water 
Projects Approved 


Renewed search for the most economical 
and efficient methods of converting salt and 
brackish water to fresh water suitable for 
human consumption, irrigation, or industrial 
purposes was called for by Douglas McKay, 
Secretary of the Interior, in announcing 
approval of nine new research contracts 
The projects under way cover varied fields, 
with the primary objective the discovery of 
a process that will reduce production costs 
In fact, several processes are now in opera 
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September Construction Expenditures at August Peak 


September 1952 total. However, the mar- 
gin of increase over 1952 has narrowed from 
about 10 percent in the first quarter to 3 and 
2 percent in the second and third quarters, 
respectively. The gains this year largely 


NEW CONSTRUCTION ACTIVITY 
3.5 


TT 


Monthly Data | 


25 


Bithons of Dollars 


Public 

| 

1951 1952 1953 


September construction expenditures, at 3.3 
billion, are almost at record August peak 
and 5 percent above September 1952 figure, 


according to Department of Commerce 
curves. 
reflect more spending for highways and 


public industrial plant. Increased outlays 
for schools and for sewer and water facilities 
have also contributed to the overall 1953 
rise in public activity. Expenditures for 
military and naval facilities were about 
the same in both years for the nine-month 
period 


tion, but production costs are so high that 
their use in most cases is limited 

Dr OG Lof, of Denver, has one of the 
new contracts, which calls for the determina 
tion of the best method of low-cost demin 
eralization of saline water through the use of 
solar energy. The University of Florida has 
contracted to conduct laboratory research 
in the development and testing of synthetic 
osmotic membranes to be used in separating 
salt from water. Yale University will con- 
duct investigations of a method of improving 
heat-transfer rates in vapor compression 
evaporators, said to be the most economical 
and efficient method of conversion known 


November 


today. In this method, it may be found 
practical to use smaller operating tempera- 
ture differences without significant changes 
in heat transfer area with resultant reduc- 
tions in energy requirements of vapor com- 
pression distillation. 

A study under George W. Murphy, pro- 
fessor of chemistry at the State University 
of New York at Albany, will seek to deter 
mine more exactly the actual energy de 
mands, including energy losses, as compared 
with basic theoretical thermodynamic en- 
ergy requirement. The results of this proj- 
ect will be used in studying the potentiali 
ties of actual and proposed separation proc 
esses as a guide to future research The 
Heinz Engineering Co., of Arlington, Va., 
has been assigned the study of developing an 
improved method for analyzing vapor com 
pression distillation cycles, and the Battelle 
Memorial Institute at Columbus, Ohio, will 
undertake studies in the evaporation of 
saline waters by steam from solar radiation 

A large contract already under way with 
lonics, Inc., of Cambridge, Mass., is inves 
tigating the process variables of an electrical 
membrane demineralizer applied to typical 
brackish waters and to sea water. Other 
investigations are under way at the South 
Dakota School of Mines, the Texas A & M 
Research Foundation, the University of 
Minnesota, and the University of California 
at Berkeley 

With shortages of potable water approach- 
ing the critical stage in many areas, use of 
converted sea water is believed by experts 
to offer a solution. The entire program is 
being carried on by the Department of the 
Interior under the terms of Public Law 448, 
for which Congress appropriated $400,000 
for the current fiscal year 


AEC Appoints New 
General Manager 


The resignation of Marion W. Boyer as 
general manager for the Atomic Energy 
Commission and appointment of Maj. Gen. 
kK. D. Nichols, wartime district engineer 
for the Manhattan District, to succeed 
him, are announced by the AEC. General 
Nichols will retire from military service 
upon taking the AEC appointment, which 
will be effective November 1. He is now 
on duty in Washington as Chief of Research 
and Development, U.S. Army 

Another AEC release announces that an 
agreement has been approved with the 
Duquesne Light Co., of Pittsburgh, and the 
Walter Kidde Nuclear Laboratories, Inc., 
of Garden City, L.1., governing a nuclear 
power reactor study. The two companies 
make up the sixth team from private in- 
dustry to engage in power studies under the 
AEC's Industrial Participation Program. 
The work will include a survey of the feasi- 
bility of design, construction, and opera- 
tion by private industry of power-produc- 
ing reactors 
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Water jor Generations to come 


Tulsa 


Prefers 


Concrete 


Pressure Pipe 


In 1923 when Tulsa reached out to Spa- 
vinaw Creek for pure, spring-fed water it 
selected concrete pressure pipe for the flow 
line. Fifty-two miles of 54- and 60-inch con- 
crete pressure pipe were installed to carry 
a maximum of 25 mgd. 

Twenty-eight years later Tulsa’s phenom- 


enal growth necessitated increasing its water 
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PRESSURE 


supply, and the city again chose concrete 
pressure pipe. The new line, completed last 
year, using 66- and 72-inch pipe, parallels 
the original installation boosting Tulsa’s 
total pipeline capacity to 63 mgd. 

The confidence Tulsa engineers have in 
concrete pressure pipe is evidenced by the 
fact that it was selected a second time for 
the city’s water supply system. The original 
installation had proven that concrete pres- 
sure pipe is efficient, economical, and lasting. 

If your city is planning additional water 
lines, or replacements for old lines, be sure 
to investigate the distinct advantages of 
concrete pressure pipe. 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street 
Chicago 1, Illinois 
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families. 
980,000 kw. 


Huge Turbine for McNary Dam 


Is Built in Eastern Shop 


Runner and hub of one of the fourteen turbines for McNary Dam in 
the Pacitic Northwest are being manufactured in the shop of the 
S. Morgan Smith Company, at York, Pa. Of the Smith-Kaplan type, 
the turbine has six blades, each of which weighs 30,000 lb and is 
12 in. thick in its heaviest portion. The blades and the hub, which 
is filled with oil during actual operation, will be removed for ship- 
ment. Each turbine unit will have 111,300 hp, travel speed of 85.7 
rpm under an 8-ft head 

and weight of 2,000,000 lb. 
Total generating capacity of all 14 turbines will be 


roughly equivalent to a speed of 75 mph 
It will be able to service 120,000 


Funds Allocated for New 
Flood Control Studies 


Funds appropriated by Congress for 
Army Corps of Engineers general flood con- 
trol surveys have been allocated to 3S 
studies in 25 states and Alaska, according to 
an announcement from the Department of 
the Army 

Some of the bodies of water studied under 
the $660,000 allocated for the purpose will 
be the Mississippi River at St. Paul, Minn., 
and St. Louis, Crystal, and Festus, Mo.; 
southern Loutsiana streams and bayous 
Alaska rivers and harbors; the Mojave and 
Eel rivers, the Sacramento San Joaquin 
river delta, and Alameda Creek in Califor 
nia; the Miami River in Florida; the 
Alabama-Coosa River in Georgia the 
Middle Snake River in Idaho and Oregon; 


the Wabash and Maumee rivers and the 
Mahoning-Grand river basins in’ Indiana 
and Ohio, the lower Columbia River in 
Washington and Oregon; and the Trinity 


Bay Soil Conservation District in Texas 


John Macleod Nominated 
For Presidency of AGC 


The nomination of John MacLeod, presi 
dent of Macco Corp., of Paramount, Calif., 
for the 1953 presidency of the Associated 
General Contractors of America is an- 
nounced by the George C 
Koss, M. ASCE, president of the Koss 
Construction Co., of Des Moines, lowa, 
has been nominated for vice-president 
The nominations were made by the AGC 


ussochition 


Governing and Advisory Boards at a recent 
meeting in Chicago 

Voting will be by letter ballot in Decem 
ber, and the new officers will be installed at 
the conclusion of the AGC annual conven- 
tion in Los Angeles in March 1954 


90 (Vol. p. 792) 


. ne@ 


COLUMN 


R. ROBINSON ROWE, M. ASCE 
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“IT wish now,’ moaned Professor Neare, 
‘that I hadn't sort of promised to cadge a 
hydraulic puzzle from the Tony Falls hy- 
dromantics. I asked, begged and coaxed, 
but got nothing I blenched, boyered, 
howed, poseyed, powelled and straubed 
but got nothing--nothing much but inco 
herencies on acrated flow. I did notice. . 

‘Excuse me,"’ begged Joe Kerr, “but did 
you forget about having a Guest Profes- 
sor?” 

“Almost 
an answer.” 

‘He should have, Noah, because I gave 
him a cut-and-try assignment. The general 
idea was to draw lines from each vertex of a 
13-14-15-ft triangle, dividing the opposite 
sides in the same proportion and thereby 
describing an inner triangle which was an 
aliquot part of the primitive triangle. Speci- 
fying also that one of the 3 lines must meet 
the opposite side at a foot mark, I asked Joe 
to find a second of the 5 solutions, we having 
found the first at the 5-ft mark on the 15-ft 
side.” 

“And I did beamed Joe. figured 
that a small triangle had the best chance of 
being an aliquot part, so I drew the first line 
to the 7-ft mark on the 15-ft side and the 
other two lines according to your rule. 
Planimetering the inner triangle carefully, 


I'd guess, Stoop, that Joe had 
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of 
the S84 sq ft in the 13-14-15-ft triangle.” 


I found its area to be 0.5 sq ft, or ' 


“Lucky boy!” proclaimed Cal Klater 
“You probably didn't know that if your first 
line divided the opposite side into segments 
a and +, the ratio of areas would be: 


ABC 
DEF (a—b¥ 


When you made > = 7 anda = &, the ratio 
became 169 instead of 168, so you guessed 
right wrongly from a small error in your 
planimetering 

“In order to get all solutions for which 
the ratio is an integer (reciprocal to the ali- 
quot part), let 6 = kr anda = er + 1), 
making the ratio = which 
is an integer for any integer r The side 
divided at a foot mark has a length a + 4 = 
k(2r + 1), so we get a solution for cach odd 
factor 2r + 1 of the numbers 15, 14 and 15 
that is, for 1, 3, 5, 7, 138 and 15. In order, 
r=0,1,2,3,6and7,and R = 1,7, 19, 37, 
127 and 160. The first is trivial, the second 
found before, and the others the 4 new ones 
you asked for.” 

“Accepted,” said Guest Professor Nagle, 
“and I'd like to comment on ratios of other 
areas in such dissections, but Noah looks 
unpatient to finish his speech.” 

“Thanks, Stoop. As I was saying, I did 
notice the care and precision used in cali- 
brating a measuring tank, which had the 
form of an uncovered cube. Instead of un- 
scientifically computing incremental vol- 
umes from measured dimensions, a staff 
gage was attached to one edge of the tank 
with its zero at the bottom and an inflow of 
3 cfs was precisely timed to each foot mark. 
If times were 16, 79 and 194 sec, respec- 
tively, at 4, 7 and 10-ft marks, when was the 
tank full to overflowing?” 

[Cal Klaters were Flo Ridan (Charles G. 
Edson), Richard Jenney, Gee (Morton S.) 
Raff, Rudolph W. Meyer, and John C. 
Moses. Guest Professor Stoop Nagle was 
John L. Nagle. Also acknowledged from Gee 
Raff is a dexterous shuffling of August's 
picnic tables.] 
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Open trenches can “trip up"’ both 
traffic and budgets when you are 
installing underground structures. 
But doing the job with Armco Liner 
Plates keeps costly surface installa- 
tions intact. You simply tunnel under 
busy streets, highways and rail- 
roads —traffic goes on as usual. 
And there are no expensive surface 
repairs after the job is done. 

Tunneling is easy with Armco 
Liner Plates. They are light in 
weight, yet have plenty of strength. 
Corrugations are continuous 
through longitudinal lapped joints. 
Under competent supervision, almost any crew can 
put in an Armco Tunnel. Only standard tools are 
needed. Little excavation is required, and all bolting 
is done from inside the structure. Jobs stay on 
schedule, regardless of the weather. 

Use Armco Plates for tunnels, shafts, caissons, 
conduits, underpasses, mine entries and aggregate 
recovery tunnels. They are also useful for relining 
existing tunnels and conduits. Write us for specific 
data. Armco Drainage & Metal Products, Inc., 4253 
Curtis Street, Middletown, Ohio. Subsidiary of Armco 
Steel Corporation. In Canada: write Guelph, Ontario. 
Export: The Armco International Corporation. 


Armco Liner Plates 
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SIMPLEX 


TYPE AV 
VALVE 


does 2 jobs 


1. STOPS PIPELINE COLLAPSE! 
2. ENDS AIR ACCUMULATIONS! 


Simplex Type AV Valve is more 
than just a compact combina- 
tion air release and air inlet 


ited use. 


separate functions: 


uums... prevents pipeline 
collapse. 


psig. 
e Releases air accumulations 


automatically to prevent 
binding at high points. . . 
increase pumping efficiency. 


oversized valve for this lim- 


High Discharge Capacity! 

valve. For it performs three For this small, rugged unit— 
discharge capacities range 
e Admits air to break vac- {fom nearly 900 cubic feet 
of free air per minute at 10 
psig to over 2200 C.F.M. at 50 


Check These Features! 
Compact! Only 1156” x 16%4” 
in size. Easy to install! One 
standard 2” pipe connection. 
© Vents large quantities of air Positive-acting float that is 

when filling the system... non-corrodible. Hydrostati- 


saves you from buying an_ cally tested to 300 psig. 


Write for Free Technical Bulletin No. 1203 


SIMPLEX VALVE & METER COMPANY 
6724 UPLAND STREET, PHILADELPHIA 42, PA. 


SIMPLEX 


AND METER 


COMPANY 


DECEASED 
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Oswald Hewitt Dodkin (M. '48), age 51, 
associated with the Brazilian Traction, Light 
and Power Co, and 
its subsidiaries since 
1926, died in Sao 
Paulo, Brazil, on 
September 7 Mr 
Dodkin began his 
career with the 
Brazilian utility com- 
pany as testing engi- 
neer for its subsidi- 
ary, Sao Paulo Tram- 
\ _z way, Light and 
Power Co, 
Oswald H. Dodkin holding at various 
times the positions of 
hydraulic engineer and chief hydraulic en- 
gineer. At the time of his death he was 
head of the planning section. He graduated 
from Worcester Polytechnic Institute in 
1923. 


Verle Lorraine Austin (M. 48), age 57, 
office engineer in charge of computations 
for the Water Resources Branch, US 
Geodetic Survey, at Austin, Tex., died re 
cently Mr. Austin had been connected 
with the Survey continuously since 1922, 
when he joined it as a junior engineer at 
Kansas City shortly after graduation from 
the University of Kansas. In 1930 he was 
assigned to the Austin district office where 
he had been in charge of office computations 
of stream-flow records for the past 15 years 


Romeo Thompson Betts (M. age 
who recently retired as chief engineer and 
executive vice-president of the Robbins 
Ripley Co., of New York, died at Summit, 
N.J., on September 13. Mr. Betts had been 
connected with the firm continuously for 33 
vears, and before that was with the New 
York City Department of Docks and Fer- 
ries for 21 vears. He was a member of the 
1800 class of Columbia College. 


Arthur Horace Blanchard (M. ‘)), age 
76, consulting highway and traffic engineer 
of Sparta, N.J., died at Newton, N.J., on 
September 1. A graduate of Brown and 
Columbia universities, Mr. Blanchard 
served on the faculties of Brown (1899 
1911); Columbia (1912-1919); and the 
University of Michigan (1920-1926). Since 
1927 he had maintained a private practice, 
successively at Toledo, Providence, and 
Sparta. He was a former executive director 
of the National Highway Traffic Associa 
tion 


Charles Worthington Comstock (M. ‘()5), 
age 83, retired consulting engineer of Jack 
son Heights, N.Y., died in Denver, Colo., 
on September 18. An alumnus of the 
Colorado School of Mines and Cornell Uni- 
versity, Mr. Comstock taught at both col- 
leges for several years. Prior to opening a 
consulting office in New York in 1932, Mr. 
Comstock had engaged in private practice in 
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the West for 17 years, and was with Dwight 
P. Robinson & Co., Inc., New York, and 
the Electric Bond & Share Co., in Brazil 
and India. He served a four-year term as 
State Engineer of Colorado. 
Clyde Craggs (M. 34), age 56, for the 
past 15 years chief engineer of the United ; 
States Smelting, Refining and Mining Co., e 
at Salt Lake City, Utah, died there on 
August 28. From the time of his graduation a 


from Valparaiso University in 1917 unti 

1938, Mr. Craggs was with the Worden 

Allen Co., of Milwaukee, except for a two 
vear period with Oglebay Norton & Co., of 
Cleveland. 


Bert Emerson Dodge (M. ‘48), age 65, T or 


structural engineer with the Universal 


Atlas Cement Co., in New York City, from = 
1925 to 1932 and continuously since 1936, 

died on August 18. He had also been con of 
nected with the Wisconsin and Illinois 

highway departments, the Standard Oil 
Company of Indiana, and the U.S. Engineer 


District at Chicago. Mr. Dodge was an 
alumnus of the University of Kansas 


Walter Louis Drager (M. ‘27), age 67, 
former chief engineer of the Reconstruction 
Finance Corp., and the Defense Plant Corp., 
in Washington, D.C., died on August 10 at 
Long Beach, Calif., where he had been resid 
ing since his retirement five vears ago. Prior 
to his 16-year period of service with the 
RFC, Mr. Drager was assistant city engineer 
of Auburn and Schenectady, N.Y.; engi 


neer for the U.S. Reclamation Service, the 

Public Utilities Commission, and the New F 
Jersey State Water Policy Commission; 

and chief engineer for the J. G. White Co., F 


on construction of the Calles Dam in 
Mexico. He attended the University of 
California and Cornell Universit, 


Archibald Livingstone Parsons (AM 
‘O2), age 77, former chief of the Bureau of 
Yards and Docks 
(1929 1933) who re- 
tired with the rank 
of rear admiral in 
1938, died on Sep- 
tember 24. Entering 
naval service in 1908, 
as a lieutenant in the 
Civil Engineer Corps, 


Naylor pipe ‘‘eats up” sand, gravel and water wherever a 
construction job calls for this strict diet. Though light in 
weight, this distinctive lockseamed, spiralwelded pipe has 


Admiral Parsons was 

— ve the extra strength, leaktightness and safety that makes it a 
served as assistant to at toe outstanding for rugged service. It’s easy to handle, install 2 
and knock-down—especially when used with Naylor 
assignments as head of naval yards in Heavy-duty Wedge-Lock couplings. Sizes range from 4” 
to 30” in diameter. Write for Bulletins No. 507 and No. 513. 


Republic of Haiti. Upon his retirement 
Admiral Parsons joined Frederic R. Harris, 
Inc., New York, N.Y., as consulting engi- 
neer. He was an alumnus of the Massa 
chusetts Institute of Technology 


Louis Warren Duffee (M. ‘48), age 67, 
consulting engineer of Laurel, Miss., died 
on May 9 From 1908 to 1921 Mr. Duffee 
was employed by the Gulf, Mobile & 


NAYLOR PIPE COMPANY 


1281 East 92nd Street, Chicago 19, Illinois 


New York Office: 350 Madison Avenue, New York 17, New York 
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( Continued from page 93) 
Northern Railroad in various capacities 
including chief engineer Following a 
twelve-year period m private practice in 
Laurel, he was project engineer for the 
Mississippi State Highway Department 
For several years he was with the Federal 
Works Agency at Jackson, Miss., and At 
lanta, Ga. Mr. Duffee was a graduate of 
Alabama Polytechnic Institute 


Leon C. Heilbronner (A.M. ‘I)), age 66, 
retired engineer of Sdo Paulo, Brazil, and 
an alumnus of Union College, died in Phila- 
delphia, Pa., on September 12. At the time 
of his death, he was director of Thela 


@ When the bridge is huge, involv- 
ing large tonnages of structural 
steel, the job can be parcelled out 
to the 3 Allied shops for fabricat- 
ing. Such versatility of equipment 
counts where speed isa requirement. 
Then, on location, Allied erecting 
crews know many short cuts that 
result in further timesaving. 
Engineers with bridges to build will 
find it interesting and helpful to 
talk with our technical staff on 
projects out of the design stage. 
Send your plans and specifications 
to us to be estimated. 


Comercial S.A. and Arno S.A. Industria e 
Comércio Mr. Heilbronner, who was 
credited with installation of the first cement 
plant in Brazil, was managing director of the 
Portland Cement Co. of Brazil and president 
of Soc. Technica « Commercial Ltda., and 
held key positions in several other Brazilian 
business organizations 


Harold Ezra Hilts (A.M. ‘10), age 71, 
deputy commissioner of the U. S. Bureau of 
Public Roads, died at his home in Silver 
Spring, Md., on September 5. Connected 
with the Bureau since 1932, Mr. Hilts was 
previously with the Portland Cement Asso- 
ciation, the Lone Star Cement Co., and 


are daily grist in the 


3 ALLIED 


FABRICATING 
PLANTS 


Interstate Highway Bride over Vississippi River, joining Wisconsin and Minnesota—2700 fons. 


t.S. Highway 30 Bridge 
for lowa Highway Com- 
Tons fabri- 


@ Clinton Bridge Corporation 
Gage Structural Stee! Corporation 
®@ Midland Structural Stee! Corporation 


Fabricators & erectors ot strectera! sive! for highway & railread bridges. edustrial, effice, schoo! & government bidgs airport structures. harbor facilities. 
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the Pennsylvania State Highway Depart- 
ment. For the past seven years he had been 
chairman of the Committee on Planning and 
Design Policies of the AASHO. He was also 
a member of a United Nations group pre 
paring an international system of highway 
signs and signals, and had been chief of a 
highway mission to Turkey. He was an 
alumnus of the University of Pennsylvania, 
class of 1905 


Edward Clinton Jansen (M. '24), age 74, 
retired engineer of Denver, Colo., died at 
his home in that city after a long illness, on 
September 1. For more than 35 years Mr 
Jansen was associated with the Public 
Service Co. of Colorado —in later years as 
chief hydraulic engineer. He retired in 1946 
because of ill health 


Percy Coleman Kuhn (A.M. °27), age 54, 
for the past ten vears consulting structural 
engineer in New Orleans, La., died in that 
city on August 31. Early in his career, Mr 
Kuhn was associated with the Truscon Steel 
Co., as manager of its New Orleans office 
and, during World War II, was in charge of 
naval repairs for the Todd-Johnson Dry 
Docks. Mr. Kuhn was a 1922 graduate of 
the University of Virginia 


Ralph Irving McCorkindale ( M. '28), age 
71, who retired in 1951 as chief engineer in 
charge of construction and maintenance for 
the Ludlow Manufacturing & Sales Co, 
Ludlow, Mass, after 13 vears of service, 
died on September 18. Prior to his associa- 
tion with the Ludlow firm, Mr. McCorkin- 
dale was employed by L. E. Locke & Sons, 
Lawrence, Mass., and the Ludlow Jute Co., 
Calcutta, India; and served as resident engi 
neer for the Boston firm, Chas. T. Main, in 
Texas and Alabama for 14 years Mr 
MeCorkindale studied at Rensselaer Poly- 
technic Institute 


Wesley Edwin McCune (Aff. ‘48), age 
15, since 1946 head of the MeCune Construe- 
tion Co, of Kansas City, Mo., died in 
Chicago, Ill., on August 27. Mr. McCune 
had supervised construction work for several 
firms, including the Patti MacDonald Con- 
struction Co., Kansas Citv, Mo.: the Waco 
Construction Co., Waco, Tex.; the Tarlton- 
MacDonald Construction Co., St. Louis, 
Mo.; and the Mever Construction Co., San 
Francisco, Calif 


Conrad Olai Mannes (M. ‘48), age 67, 
city engineer of Kelso, Wash., died there on 
August 14. At various periods he served as 
city engineer for Tenino and Shelton, 
Wash., and county engineer for Thurston 
and King Counties (Washington) Mr 
Mannes had also been employed by several 
Seattle firms, including the Valley Con- 
struction Co., and DeWitt C. Griffin & 


Associates 


Frederick William Morrill (M. ‘44), age 
68, structural engineer with the Ferro Con- 
crete Construction Co., Cincinnati, Ohio, 
died in that city on May 25. He had been 
continuously associated with the company 
for 38 vears. Active in Society and profes- 
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sional affairs, Mr. Morrill was a past-presi- 
dent of the Cincinnati Section and a mem- 
ber of the Cincinnati Building Code Re- 
vision Committee. He was a graduate of 
the Massachusetts Institute of Technology, 
class of 1907 


Nolan Page (A.M. ‘38), age 47, licutenant 
colonel, Corps of Engineers, at San Fran- 
cisco, Calif., died in Washington, D.C., on 
December 27, 1952. Colonel Page had been 
on active duty since 1940, serving in the 
Office of the Chief of Engineers, Washing- 
ton, D.C., for the first six vears and for 
brief periods in Japan and Korea. Before 
entering military service, he was engaged in 
research for the U.S. War Department at 
the University of Lowa for ten vears. He 
graduated from Oregon State College and 
the University of Iowa. 


Ray Seely (M. '20), age 77, project engi- 
neer with the Indiana State Highway De- 
partment at Hammond, died on May 22 
Early in his career (1906-1922) Mr. Seely 
was deputy county engineer and county 
engineer for Lake County, Indiana, and 
from 1906 to 1930, city engineer of Ham- 
mond. He also had a private consulting 
practice in the same city from 1922 to 1982 
and from 1940 to 1950 


Harold James Seymour (M. '43), age 62, 
since 1950 city engineer of Elizabeth, N.J., 
died on September 15. He had previously 
been assistant city engineer for 35 years. 
Mr. Seymour worked on plans for grade- 
crossing elimination on the Long Branch 
Division of the Central Railroad of New 
Jersey, expansion of the Newark Airport 
and on the $5,000,000 intercepting sewer to 
end pollution of the Arthur Kill River. 


Julian Tate Stafford (A.M. ‘32), age 52, 
since 1944 engaged in his own practice as a 
consulting engineer in Los Angeles, Calif., 
died on August 4. Mr. Stafford’s experi- 
ence was with the American Bridge Co, 
Gary, Ind., and the P. J. Walker Co, 
Berkeley, Calif. During World War II he 
was civilian planning coordinator for con- 
struction work in the 11th Naval District 
Mr. Stafford graduated from the University 
of California in 1925 


Henry Case Willcox (A.M. ‘22), age 60, 
since 1951 director, Tactical Division, 
Federal Civilian Defense Administration, 
Washington, D.C., died on September 16 
Colonel Willeox's military career included 
duty on the Mexican border in 1917; an 
assignment with the British Lake Tsana 
expedition; and (from 1940 until 1949) 
service as executive officer of the Construc 
tion Branch, Office of the Under Secretary 
of War, and chief engineer, Services of Sup- 
ply and chief of the strategic logistics section 
in the China-Burma-India theater. He had 
also served on commissions to Romania, 
Turkey, and Russia. From 1925 to 1933, 
he had a private consulting practice in New 
York. Colonel Willcox attended Cornell 
and Columbia universities. 


NEWS OF 
ENGINEERS 


Maurice L. Albertson, professor of civil 
engineering and head of fluid mechanics 
research at Colorado A & M College, has 
been granted a Fulbright Scholarship to 
study for a year at Grenoble, France. He 
will work at the Neyrpic Laboratories as 
well as the University of Grenoble 


E. W. Lane, formerly consultant for the 


U.S. Bureau of Reclamation at Denver, 
has accepted the position of professor of 


civil engineering at Colorado A & M Col- 
lege. The author of numerous articles on 
hydraulic engineering subjects, Mr. Lane 
was head of the hydraulic laboratories at 
the Bureau of Reclamation 


E. Robert Baumann has joined the civil 
engineering department and Engineering 
Experiment Station at lowa State College 
as associate professor of civil engineering. 
Professor Baumann was formerly a research 
associate at the University of Illinois 


Cornie L. Hulsbos has been promoted 
from assistant to associate professor of 
civil engineering at Lowa State College 


Ross H. Bryan has opened an office in 
the Nashville Trust Building, Nashville, 


Underneath a good 


engineering job... 


North to the Arctic; West to China; 

East to India and all over the 

Americas, the world’s leading engineering 
organizations have turned to Fairchild 

for help with contour maps, 

aerial photography and magnetic surveys. 


IRGHILD 


AERIAL SURVEYS, INC. 
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Send today for 
your free copy 
of “Focusing 
on Facts”’ 


LOS ANGELES, CALIFORNIA: 224 East Eleventh St. 
LONG ISLAND CITY, W.Y.: 21-21 Forty-First Ave. 
NEW YORK CITY, W.Y.: 30 Rockefeller Plaza 
BOSTON, MASS.: 

New England Survey Service, Inc., 51 Cornhill 
SEATTLE, WASH.: 

Cari M. Berry, P. 0. Box 38, Boeing Field 
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Tenn., where he will specialize in prestressed 
concrete design and fabrication and other 
structural problems. Mr. Bryan was a 
member of the recently dissolved Nashville 
engineering firm of Bryan & Dozier 


Frank Baron is now professor of civil 
engineering and director of the structural 
engineering laboratory at the University of 
California at Berkeley. He was previously 
professor of civil engineering at North 
western University 


J. B. Converse, until recently president 
of J. B. Converse & Co., Inc., Mobile, Ala, 
is now chairman of the board with H. E. 
Myers succeeding him as president. The 
firm is celebrating its twenty-fifth anni 
versary this year 


Robert D. Dalton and Robert D. Dalton, 
Jr., announce the formation of a partner 
ship, Dalton and Dalton, Consulting Struc 
tural Engineers, at 374 Seventeenth St, 
Oakland, Calif 


Ralph Earle, president and treasurer of 
Thomas Earle & Sons, Inc., announces the 
firm's new office location —Western Saving 
Fund Building, southeast corner of Broad 
and Chestnut streets, Philadelphia 7, Pa 


John H. Ames recently retired as city 
manager of Ames, Iowa, after 26 years of 


service 


Fred L. Plummer was reelected president 
of the American Welding Society and took 
office for his second term at the society's 
34th annual meeting held in Cleveland, 
Ohio, the week of 
October 19th Mr 
Plummer, a_ regis- 
tered engineer in the 
states of Ohio, New 
Jersey and New 
York, is director of 
engineering for the 
Hammond Iron 
Works, Warren, Pa. 
For fourteen years he 
was a member of the 
faculty of the Case 
Institute of Technol 
ogy. An alumnus of 
Case, he received a citation from the school 
in February 1953 for “having distinguished 
the college and himself through outstanding 
achievement in his chosen field." 


Fred L. Plummer 


W. J. Leary, former assistant state high 
way engineer for the Montana Highway 
Commission at Helena, was recently named 
director of public service for Helena 


Robert F. Legget, director of the Divi 
sion of Building Research, National Re 
search Council, Ottawa, Canada, was re 
cently elected an honorary fellow of the 
Royal Architectural Institute of Canada 
Earlier in the year he was chosen to present 
the sixth Wallberg Lecture at the University 
of Toronto 


ON THE JOB for Bryant & Detweiler, 
Detroit. Fennel Instruments are American 
type, with erect image, 4 levelling 
screws, etc. 


world with 


me ES Charleston, W. Va.: L. H. Hill, 1002 Quarrier St. 


HERE'S ACCURACY to satisfy the 
most critical—corefully built-in by old- 
ft of skill. 


Richard A. Haber has accepted an ap- 
pointment as executive engineer for Michael 
Baker, Jr, Inc., Consulting Engineers, 
Rochester, Pa. Mr. Haber has been asso- 
ciated with the Delaware State Highway 
Department since 1936, recently as chief 
engineer and engineering consultant 


Gerald E. Hauer, « member of the Ameri 
can Well Works (Aurora, Ill.) engineering 
staff since 1946 and chief engineer since 
1948, has been promoted to vice-president 
in charge of engineering 


Donald H. Herak has been promoted from 
field engineer to district engineer of the 
Spokane, Wash., office of the Portland Ce 
ment Association, effective October 1 
He has been with the organization at Spo 
kane since 1951 


Edward R. Higgins, for the past two years 
engineer for the Surety Association of 
America, New York, N.Y., resigned on 
October 1, to enter the insurance agency 
brokerage field. His offices will be in the 
Lincoln Building, 60 East 42nd St. New 
York City 


Emerson C. Itschner, North Pacific Divi 
sion Engineer for the Corps of Engineers 
at Portland, Oreg., since 1952, has been 

(Continued on page 98) 
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pound of shovel weight 2: 


Bucyrus-Erie’s progressive design brings the mod- 
ern shovel front end to the construction industry. 

Only Bucyrus-Erie offers these features in front 
end equipment on heavy-duty shovels. 


— Two section —light upper section, 
rugged lower section. No excess weight. Weight 
and strength concentrated where needed and close 
to center of rotation. 

Lower boom section part of main machine, 
through twin strut connections to A-frame. Boom 
feet wide spread — no sway braces or cables. No 
boom jacking. 


— Twin dual, single-part ropes, 
one attached to each side of dipper. Power auto- 
matically concentrated where needed on dipper lip 
to break through bank obstructions. No dipper bail. 


— Cylindrical. Rubber cush- 
ioned against impact during fast plugging of swing. 
No binding with flexed dipper handles. 
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— Single, tubular, one-piece, can rotate 
in saddle block. No handle twist possible. 


— Located on revolving 
frame, close to center of rotation. Position reduces 
swing inertia. Accessible, protected. 


- Quiet, positive, indepen- 
dent twin rope crowd and retract. Adapts itself 
to tubular handle rotation —low friction — less 
crowd power required. 


— Shovels fully convertible to 
draglines of the independent motor type — no op- 
erating clutches or brakes. 


South Milwaukee 
Wisconsin 
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Who could blame a person for having murder in 

his heart. After laboring over a drawing for hours, 

suddenly there's an unexpected blob of ink, and 
in a flash the drawing is ruined. 

That's why it pays to specify Arkwright Tracing Cloth. 
Careful manufacture assures a working surface free of 
heavy threads, pinholes, and other imperfections that can 
lead your pen to disaster. 

Arkwright Tracing Cloth is fortified, too, to take all the 
erasing you'll normally ever give it. Erase 

.. and ink again. Lines will still 
come out sharp and clear — 
without “feathering”. That's why 
Arkwright Tracing Cloth is ideal 
for good, readable blueprints. 
Want to be convinced? Write for a 
free sample. Arkwright Tracing 
Cloth will convince you, just as it 
has thousands of others, it’s truly 

“America’s Standard”. Arkwright 
Finishing Co., Industrial Trust 
Bidg., Providence, R. I. 


ARKWRIGHT 


AMERICA’S STANDARD 
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Continued from page 96) 
assigned to the Office of the Chief of Engi 
neers, Washington, D.C. General Itschner 
will be succeeded early in November by Gen. 
Don G. Shingler, chief of staff and assistant 


commander, Fort Belvoir, Va 


Jamil Malaika 
has been promoted 
from assistant profes 
sor of civil engineer 
ing at the College of 
Engineering, Bagh 
dad, Iraq, to a full 
professorship. Inad 
dition to his teaching 
duties, Dr. Malaika 
has been the assistant 
dean of the college 
since 1951 


Jamil Malaika 


A M Rawn, chief engineer and general 
manager of the Los Angeles County Sani 
tation Districts, with headquarters in Los 
Angeles, has been elected chairman of the 
State Water Pollution Control Board. A 
member of the board since its orgnization 
in 1949, Mr. Rawn has represented the field 
of public sewage disposal 


L. N. Rydland, lieutenant, U.S. Navy, who 
is serving at the Marine Corps Air Station, 
Kaneohe Bay, Hawaii, as assistant officer 
in-charge of construction is the recipient 
of an honorable mention award from the 
chief of the Navy's Bureau of Yards and 
Docks for a paper on recent research work, 
entitled “Airport Surface Treatment for 
Jet Aircraft” 


Charles R. Sansbury, who recently re 
tired from active duty with the Louisville 
District office of the Corps of Engineers 
after 14 years of service, is planning to 
make Ft. Meyers, Fla., his future home 


George G. Shimamoto, an associate in the 
firm of Kelly & Gruzen, New York, N.Y, 
was recentiy granted a license to practice 
architecture in Japan by the Ministry of 
Construction believed to be the only such 
license granted to a non-resident of Japan 
He was also appointed a consultant to the 
Architectural Institute of Japan 


Robert E. Steacy has accepted a position 
as office engineer in the Louisville District 
office of the Surface Water Branch of the 
U. S. Geological Survey, following his re 
cent release from active duty with the U.S 
Navy 


A. K. Stillman, consulting engineer of 
Olympia, Wash., has established a partner 
ship with DeWitt C. Griffin, to be known as 
DeWitt C. Griffin & A. K. Stillman, Con 
sulting Engineers. The firm’s offices are 
located at 525 Central Building, Seattle, 
Wash 


Fred F. Van Atta, manager of the Build 
ing Division, Carolinas Branch, Associated 
General Contractors, has been appointed 
(Continued on page 102) 
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WALLACE & TIERNAN 
PRECISION INSTRUMENTS AND ELECTRICAL 
Belleville9,N.J. 
In Canada: Wallace & Tiernan Products Ltd. + Box 54, Terente 13 FORMED 


ABOVE—New York Life Insurance Company’s 20-story Man- 
hatten House apartment building used Sonotube-formed 
round columns of concrete. 


LAMINATED 
FIBRE FORMS 


For One-Time-Use 


Te Onder 


Today's architecture means more and more beautiful round col- 


“Billi dW 
I Ings an ater umns of concrete —and SONOTUBE fibre forms mean they can be 


~ els) erected for less money than ever before! SONOTUBE is being 
Power in Brazil used by architects and contractors all over the country in an ever- 
widening range of projects involving columns, piers, underpinning, 
etc. In sizes 1” to 36” 1.D., up to 24’ long or longer on special 
Fill in this order blank and mail to: order. Can be sawed to exact lengths on the job. Complete tech- 
nical data available. 


American Society of Civil Engineers 
33 West 39th Street 
New York 18, N. Y. 


Saves 
TIME! 


Saves 
MONEY! 


Enclosed find check (or money order) for $ 
($7.00 per copy,* prepaid for shipment in United 
States) 


Saues 
LABOR! 


Please send “Billings and Water Power in Brazil” to the 
following address: 
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Write today for complete information — 


City State. Sonoco Propucts Company 
Construction Products Division 


LOS ANGELES CAL 
9099 SOUTH WESTERN ave 
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ESTABLISHING MOUNTAIN-TOP BASE, a heli- 
copter and a TD-24 put men, machinery and sup- 
plies on mile-high pass as first step in efforts to 
build road down to meet section coming up from 
each side. TD-24 pulled yarder, winch, and com- 
pressor into pass after bitter 7-day fight. 


RAISING KENNEY DAM to fill the Grand Canyon of the Nechako 

River, workers sluice down some of the 3.8 million cubic yards 
of earth and rock it will eventually contain. Dam will form a reservoir 
with twice the capacity of Grand Coulee. TD-24 in foreground strips 
blasted rock from canyon wall abutment. 


HEADING OPERATIONS at Kenney Dam are (left to right) Alcan 
Resident Engineer Harry Jomini; General Superintendent 
“Hak” Nielsen and Project Manager Jack Bremner, both of Mannix, 


Ltd., sub-contractor for Morrison-Knudsen Company of Canada, Ltd. 
110 miles west, dammed-up waters will be diverted through mountains 
and dropped a half mile to run turbines in sea-level powerhouse. 


DRIVING TEN-MILE TUNNEL through mountain is done from four 

headings. Here, half a mile above ocean-level valley, aerial 
tramway has delivered TD-24 to tunnel portal for working debris 
down mountain. 2,600 feet below, ecight-story powerhouse inside 
mountain is being mucked out by a TD-24 and a TD-9. 
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59 International TD-24s spearhead largest integrated engineering program in 
history for Alcan (Aluminum Company of Canada, Ltd.) on Project British Columbia : 


A fleet of 59 hard-hitting International TD-24s is 
blazing a new frontier across 5,000 square miles of 
wilderness in British Columbia. 

Twenty-four hours a day, they’re on the go for 
Morrison-Knudsen Company of Canada, Ltd., prime 
contractor for most of the giant development that 
includes: 


Building the largest sloping clay core dam in the world 
Driving a subway-size tunnel ten miles through a mountain 
Blasting out an eight-story powerhouse two blocks long 
inside solid rock 

Erecting a transmission line fifty miles long over a jagged 
mountain range 

Raising the world’s largest aluminum smelter and a new 
port city at Kitimat where 50,000 people may eventually 
live and work. 


A. O. Strandberg, project manager for Morrison- 
Knudsen, says: 
“These TD-24s are doing the impossible. We 
never thought any tractor could go where 
these tractors are working now. They have 


INSPECTING MOUNTAIN TOP OPERATIONS at Kemano, head- 
quarters for construction of powerhouse, tunnels and trans- 
mission line are (left to right) A. O. Strandberg, Project Manager for 
Morrison-Knudsen; F. T. Matthias, Alcan Assistant Project Manager, 
and Walter Abrahamson, Alcan Assistant Resident Engineer at Kemano. 


5 LINKING UP POWER TRANSMISSION LINE ROAD, a pair of 
TD-24s doze toward each other through blasted rock. Across 
50 miles of rugged terrain like this, a mountain-anchored powerline 


Pioneers 
New 
Frontier 


the weight, they have the balance, and they ; 
have the power to get the job done.” 


And here’s what superintendents on the firing line say: 


Bill Richards: “They're pushing boulders uphill we 
had to dynamite in the old days.” 


Herb Wilkinson: “J wouldn't believe where they'd go 
until I got them on my crew.” 

John Hutton: “They're doin’ work up here they were 
never built for but they're doin’ it 
just the same.” 


Your International Industrial Distributor can give 
you the facts and figures on the TD-24. See him: 
You'll be a TD-24 man from then on in! 


INTERNATIONAL HARVESTER COMPANY * CHICAGO 1, 


ig 
INTERNATIONAL 


INTERNATIONAL 
MARVESTER 


POWER THAT PAYS 


will be built to flash abundant electricity from mountain powerhouse 
to smelter at tidewater. 


NEW LAND IS MADE IN OCEAN INLET by dredge which deepens 
anchorage for ocean shipping at the same time. H. M. Whiting 
(right), Project Manager for Kitimat Constructors, Ltd., and a a 
superintendent study progress. Part of this 70 acres of new land will 5 
become site of new aluminum smelter. Town which may eventually ie 
become city of 50,000 will be built across the bay. = 


= 5 Zs 


| 
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... Then ALGRIP Banished Slipping Accidents 
and Pared the Company's High Insurance Rates! 


ELIMINATED 
"ippli 
dents thar” 
Take a machine tool, surround it with Productic ed 
oil-filmed flooring. and you've set the SAVED } 


tage for a tragedy. This one—in a ; 
stage for a tragedy lis one out man. 


= ial pli ont a oki nd hj 
southern industrial plant — cost a skilled ance high 
workman his arm. 


Then we installed A.W. ALGRIP Abrasive Rolled Steel 
Floor Plate. Result: No more slipping accidents! For tough abrasive 
“grinding-wheel” grain, rolled deeply and densely into steel plate, 
makes ALGRIP truly non-skid. It's almost impossible to slip on this 
hard-gripping floor plate—even when it’s wet or oily—even on steep 
inclines! 
Benefit: 4 three-way saving . . . (1) No more costly, crippling accidents. 
(2) More efficient work and better production. (3) A substantial reduc- 
tion of workmen's compensation insurance premiums—substantial 
enough, in fact, to pay for the cost of the ALGRIP installation! 


End Slipping Accidents that Cripple Men and Production— 
and Kite Insurance Premiums. 


A.W. ALGRIP—only abrasive rolled steel floor plate in the world— 
pays for itself in savings from safety. Get the full ALGRIP story today; 
write for our new Booklet Al-27—without obligation. 


ALGRIP Abrasive Rolled Steel Floor Plate 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 
Other Products: A.W. SUPER-DIAMOND Floor Plate * Plates * Sheet © Strip 
(Alloy and Special Grades) 
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(Continued from page 98) 
special assistant on the headquarters staff 
of the American Society for Testing Mate 
rials, Philadelphia, Pa. Mr. Van Atta is 
also a former acting secretary-treasurer of 
the American Concrete Institute and edi- 
tor of the ACT Journal 


J. H. Gilbert, until recently on active 
duty as a captain in the Civil Engineer 
Corps of the Navy, 
has become executive 
vice-president of the 
Capitol Engineering 
Corp.,, of Dillsburg, 
Pa. Captain Gilbert, 
whose last assign 
ment was District 
Civil Engineer of the 
Potomac River Naval 
Command, Washing- 
ton, D.C. has been 
on active duty since 


1941 J. H. Gilbert 


Allen W. Keller, formerly with FE. P 
Goodrich, consulting engineer of New York 
City, has opened his own consulting office 
at 110 West 42nd St., under the name of 
Allen William Keller Associates. The new 
firm will specialize in mechanical and 
electrical engineering 


Ben Moreell, admiral, CEC, USN (re 
tired), chairman of the board of Jones & 
Laughlin Steel Corp., Pittsburgh, Pa., re 
cently accepted chairmanship of a task force 
of the Hoover commission to make recom 
mendations on federal activities in the water 
resources and power fields 


James C. Marshall, brigadier general, 
US. Army (retired), has returned to his 
private practice in Skaneateles, NY, after 
completion of a two-year assignment as 
director of operations for the Koppers Co, 
at Zonguldak, Turkey under a contract 
with the Turkish government for control 
and supervision of the construction of 
extensive harbor works and coal handling 
facilities 


Algert D. Alexis, rear admiral, US 
Navy received the honorary degree of doctor 
of science from his alma mater, Lafayette 
College, on October 24. Admiral Alexis is 
director of the Atlantic Division of the 
Bureau of Yards and Docks with head 
quarters in New York City 


Joseph F. Jelley, Jr., rear admiral, US 
Navy, has been appointed director of con- 
struction in the office of the Assistant Secre 
tary of Defense, according to an announce 
ment from the Department of Defense 
Admiral Jelley will assume his new duties 
at the conclusion of his term as chief of 
the Bureau of Yards and Docks, Depart 
ment of the Navy 


Arvin S. Wellborn, associated with the 
Asphalt Institute since 1949, has been pro 
moted from managing engineer of the Pa- 
(Continued on page 104) 
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Over 125 Years of Iron and Stee! Making Experience 
AW: 


UNDERWATER 
SURVEYS 


MADE EASIER 


Fast... accurate 
permanently recorded 


Bludworth Marine's 
latest Supersonic 
Survey Recorder makes 
underwater surveys 
faster with exceptional 
accuracy. Excellent 


for channel dredging, 


salvage or coastal 
construction. Actually reveals character of 


bottom material while recording depth. 


BLUDWORTH MARINE 


precision built electronic navigation equipment since 1926 
92 Gold Street, New York 38, N. Y. 
DIVISION OF NATIONAL — SIMPLEX — BLUDWORTH, INC. 


Preserve your 


PROCEEDINGS-SEPARATES OR MANUALS 


in special 
MULTIPLE BINDERS 


available now in two forms 


Style 1 
for Proceedings-Separates—holds thirty individual 
leaflets securely with wire inserts, easy to install or 
remove. 
Style 2 
for Manvals of Engineering Practice—has room for 
fifteen pamphlets, attached by wire holders. 
These binder covers are designed for easy assembly or 
re-assembly and repeated use of reference material. 
They are in substantial black fabricoid with gold letter- 
ing, and are stable and useful when portially or 
completely full. 
Order form 


American Society of Civil Engineers 
33 West 39th St., New York 18, NLY. 
Enclosed is $..........in payment for............. Proceed- 
ings-Separates Binders (Style 1) at $2.25 each................. 
Manuals Binders (Style 2) at $2.25 each. ................ 
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GET HIGH 
EARLY STRENGTH 
WINTER CONCRETE 


with Standard Cement 


plus 
Solvay Calcium Chloride 


© Provides Additional Cold Weather Protection 
e@ Permits Positive Control at All Temperatures 
©@ Assures High Ultimate Strength 

© Avoids the Need for Special Cement 

@ Includes ‘‘Built-in’’ Curing 

@ Lowers Your Costs 


To speed up operations and permit use of conerete in 
shorter time—especially in cold weather—add Solvay Cal- 
cium Chloride to your Portland Cement concrete mixes. 
Works equally well with all Portland Cements, including 
standard, high early, air entrained and low heat cements. 
It helps lengthen the pouring day and cuts costly protection 
time in half. 


Send for FREE Book [> 


Containing Full Details READY MIXED CONCRETE 
“The Effects of Caleium Chloride IN COLD WEATHER — 
on Portland Cement” is filled with Be Sure to Specify 
important information and an- Co te with 
swers to your questions about the 

use of calcrum chloride in concrete. SOLVAY CALCIUM 
For your free copy, mail coupon CHLORIDE 


below 


[SOLVAY PROCESS DIVISION, 


Ailied Chemical & Dye Corporation 


61 Broadway, New York 6, N. Y. 


| Please send me, without any obligation, your free book, 
| “The Effeets of Caletum Chloride on Portland Cement.” 


| Name 
| Address 


Cl-11 
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| Company | 
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| 

SOLVAY 

\G/eare 

WY CHLORIDE 

| 
Dote Total | 
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White gives you everything 


Shown, model 7014 with standard. type also ovail- 
able. $575.00* complete with tripod cose ond field equipment. 


HY are more and more engineers and builders choosing White 

Engincers Transits? Basically, the reason is simple: White 
transits are designed and built for the man in the field. They in- 
corporate all the work-saving, accuracy-boosting features . . . the 
ruggedeconstruction . . . the simplified quality components that you 
want. In addition, you get coated optics, covered leveling screws 
and internal focusing Telescope. Wide frame tripod is optional. 


Your choice of three reticules as shown below — 


( 


Fig. I11!—Special stodia 
hair arrangement, 
furnished upon request. 


Fig. 1|—Stodio hoir 
arrangement for our 
stondord transits. 


Fig. |—Cross hair 
arrangement for our 
stondard levels. 


To get the details on the complete White line of instruments for 
Engineers, Surveyors and Builders, write for Bulletin 1053. Davin 
Wuire Company, 359 W. Court Strect, Milwaukee 12, Wisconsin. 


We offer the most expert REPAIR 
SERVICE on all makes, all types of 


instruments. 


*Prices subject to change without notice. 
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ou want in an engineers’ transit 


(Continued from page 102) 
cific Coast Division (San Francisco, Calif. ) 
to chief engineer with headquarters at 801 
Second Avenue, New York City 


Charles E. Cutts resigned recently as 
associate professor of civil engineering at 
the University of Florida to accept the 
position of engineer in the Division of 
Mathematical, Physical, and Engineering 
Sciences of the National Science Founda 
tion in Washington, D.C 


William H. Hasselbach, director of engi 
neering for the Libbey-Owens-Ford Glass 
Co., Toledo, Ohio, received a citation as a 
“distinguished alumnus” of the University 
of Michigan at the recent centennial of 
engineering education held in Ann Arbor 
Mich, October 23 and 24 


George A. Quinlan has retired as super- 
intendent of highways for the Cook County 
(Il.) Highway Department, with head 
quarters in Chicago His home is at Wil 
mette, Ill 


Non-ASCE Meetings 


American Society of Mechanical Engi- 
neers. The annual meeting of the American 
Society of Mechanical Engineers will take 
place at the Statler Hotel, New York, 
N_Y., November 20- December 4. 


Chi Epsilon. A meeting of the New 
York Alumni Chapter will be held in the 
Engineering Societies Building, Room 1101, 
33 West 39th St. New York City, on 
December 2, at 7:30 pm. It will be pre 
ceded by an informal dinner in the New 
York Times Dining Room, 11th floor, 229 
West 43rd St., at 6 p.m 


Conference on Scientific Editorial Prob- 
lems. The American Association for the 
Advancement of Science is sponsoring the 
second Conference on Scientific Editorial 
Problems, which will meet in Boston, Mass., 
December 27 


Highway and Surveying Conference. 
The University of Florida at Gainesville 
will be host to the 1953 Highway and Sur 
veying Conference, November 19 and 20 
The theme of the conference—-sponsored 
by the civil engineering department as a 
function of the Engineering and Industrial 
Experiment Station — will be “research.” 


Mid-Century Conference on Resources 
for the Future. Resources for the Future 
Inc., a non-profit corporation for research 
and education in the field of natural re- 
sources, will conduct the Mid-Century 
Conference on Resources for the Future, 
in Washington, D.C., December 2-4, with 
the aid of a grant from the Ford Foundation 
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EVERY FEATURE OF THE BARBER-GREENE 848 PLANT 
WAS DESIGNED TO INCREASE TONNAGE PRODUCTION 


There is nothing to equal the constant, low-cost, top- 
capacity production of the 848 plant that provides 80 
to 140 tons per hour of the finest bituminous mix. 

Its portability means less moving time. Its separate 
components mean less set-up time. Its automatic, inter- 
locked operation assures accuracy and means less 
loss due to the human element. 


Its simplicity of operation and quality construction 
mean less down time. Its unique simple sampling 
means less interrupted time. 

Its adaptability to all types of mix, including stabilized 
mixes, means more profitable production. 

See your B-G Distributor for complete information on 
the high capacity 848 Bituminous Plant. 


Mlinois, 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO ! 


Men Available 


Civi, A M ASCE, BSCE $2 
married. experience including assistant city eng! 
heer, assistant air base installation engimeer. proj 
ect engineer on aircraft hangar and Army depot 
master planning air bases, supervision of military 
construction, inspection, estimating, preparation of 
plans and specifications air base maintenance 
construction management, budget estimation and 
preparation 

Civit, ENGINEER A ASCE M SS. struc 
tural, 31. married, thorough knowledge of indus 
trial building structures, plat utilities and material 
handling systems well rounded in construction 
problems and labor relations; 8 years’ practical ex- 
perience, responsible charge of a $15,000,000 dollar 
project Registered professional engineer De 
sires foreign assignment, preferably Europe or a 
permanent job mn the West C805 

Saces Encinerrk, A M. ASCE, 37, married, 
two children MCE registered professional 
engineer Early background with state health dept 
and consulting sanitary engineer experienced 
sales of water and sewage treatment equipment 
and pumps im public works and industrial fields 
Desires responsible broad association with manu 
facturer or agent Prefers metropolitan New York 
but would relocate C-806 

Civm J ASCE, 24, married 
BSCE, currently enrolled evening graduate school 
Two and a half years’ varied experience as staff 
me er of leading consulting engineer Desires 
permanent position in estimating and expediting 
department of established firm C-807 


8 W. 40th ST. | 84 E. RANDOLPH ST. | 100 FARNSWORTH AVE. 


DETROIT SAN FRANCISCO 


57 POST ST. 


Enoineer, ASCE, registered pro- 
fessional engineer; BSCE; 28, single 4 years’ 
experience in Navy Civil Engineer Corps, 4 years 
with large petroleum company in supervisory and 
subordinate position Desires position 19 Manage 
ment, sales engineering, industrial engineering, or 
construction work in South or Southwest. Prefers 
relatively small, established. growing company 


Civa. J. M ASCE; 27; married 
BSCE, Lt jg). CEC, USNR; experienced in 
Navy CB construction and in electrical oil field 
logging Desires to learn municipal, sanitary de 
sign and construction, hydraulics and traflic con 
trol. Location preferred, Rocky Mountain region 
C-899.539-A 5-San Francisco 


Civu. M ASCE, BSCE, | year 
post graduate, 34, married, registered civil engi- 
neer; speaks Spanish Ten years’ experience in 
structural design, municipal engineering design, 
estimates, reports and investigations, administra 
tion and supervision of planning, design, inspection 
ard production personnel Desires technical or 
administrative position in Latin America, Europe 
or Hawaii C-900.512-A-11-San Francisco 


Crivu. Encineer; | M ASCE; MCE, profes- 
sional engineer, 31, married, teaching experience, 
ll years of diversified responsible experience in 
structural and foundation engineering, including 
bridges, turnpikes., buildings, railroads aircraft 
Desires teaching position in eastern university for 
the fall of 1954 in structural engineering and allied 
subjects. C-001 


SENIOR 
FIELD ENGINEERS 


Electrical Civil Mechanical 
Graduate engineers with respon- 
sible field experience on steam 
power plants or related heavy 
industrial projects. Require ex- 
perience in directing the mechan- 


ical, electrical or civil-structural 


phase of a major construction 
project. 


Please write giving complete 
qualifications, references, and 
salary requirements. Your re- 


ply will be confidential. 


Bechtel Corporation 


220 Bush St., San Francisco, Calif. 


Midwest engineering 
firm needs engineers 
experienced in high- 
way and bridge de- 
sign for permanent 
work on urban ex- 
pressway projects. 
Reply giving full ex- 
perience record, per- 
sonal history and sal- 


ary wanted. 
Write Box No. 229 
CIVIL ENGINEERING 


33 West 39th Street 
New York 18, N. Y. 


November 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 

established to maintain an efficient non- 
profit personnel service are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
meering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Proressor; A ASCE; MSCE 39, married: 
5 years’ experience in industry, designing oi! field 
structures and equipment; 6 years in engineering 
education teaching engineering mechanics, fluid 
mechanics; surveying and structural engineering 
Location preferred, East, Midwest or West. C-“02 


Sous anp Founparion Enoinerr, J. M 
ASCE; MSCE from MIT, 5 years’ experience in 
the evaluation and design of airfields; design and 
preparation of plans and specifications for earthfill 
dams and foundations, former staff member of 
leading university Desires responsibile position 
with opportunity for advancement C.903 


Civi. Encineer; M_ ASCE: professional engi 
neer, Massachusetts and New York; 44, married 
well-rounded experience as resident engineer water 
front construction and foundation work Broad 
contract administration experience, military and 
other government § contracts Desires posit 
affording opportunity for progressively increasing 
responsibility with architectural engineer. C-904 


Civm Enoineer; J. M ASCE, 24; married 
BSCE 1952, University of Notre Dame; registered 
engineer in training in Indiana, 18 months’ exper:- 
ence im structural steel detailing on bridges and 
buildings; considerable summer experience in field 
and office. Desires position with consultant or con- 
tractor. Location, East or Midwest. C.905 


Positions Available 


ENGIN&ER with a knowledge of building construc- 
tion costs and a broad knowledge of equipment 
costs in order to establish and current maintain 
insurable values of various manufacturing plants 
lumber yards and other properties. Some traveling 
Headquarters, Ohio 


SANITARY ENGINEER to work in public health 
program. College degree in sanitary or civil engi 
neering Position covered by merit system. Liberal 
vacation and sick leave Salary dependent on 
traiming and experience Location, Delaware 
V-9027 


SUPERINTENDENT with at least 5 years construc 
tion, demolition, wrecking and salvage experience 
to survey jobs, prepare estimates, and take general! 
supervision of building demolition and salvage of 
materials and equipment. Salary, $7,500-$10.000 
avear. Location, East coast. Y-V116 


CONSTRUCTION SUPERINTENDENT OR ASSISTANT 
with several years’ experience on hydroelectric 
projects Prefer an engimeer with a knowledge of 
Bureau of Reclamation standards Must be avail 
able in 3 months Salary open Location forenmn 
F-9127 


PLacer Devecorment EnGineer, 35-50, experi 
enced in placer examination and operation of drag 
line dredges, hydraulics. sluicing, high lift pumping 
Experience in reservouw construction and water dis 
tribution methods alse needed, to function as 
assistant to chief engineer Three-year contract 
Salary, $8,500 « vear (tax exempt) in United States 
currency Quarters and living allowance Loca- 
tion, Ethiopia 


COMMISSIONER OF SMOKE REGULATION with at 
least 5 years’ experience im the theory and practice 
of construction and operation of furnaces and com 
bustion devices or in the theory and practice of 
smoke abatement and elimination Should be able 
to confer with and solicit the cooperation of scien- 
tific, educational and civic organizations interested 
in smoke abatement. Will make a study and survey 
the city with reference to smoke elimination and 
work with civil organizations on an educational 
program Salary, up to $5,000 a vear plus $35 a 
month automobile expenses Location, Indiana 


ARCHITECTURAL ENGINEER with degree in archi 
tecture or civil engineering and at least 3 years’ 
experience in architectural design Should be able 
to render sketches of proposed buildings, prepara 
tion of plans and specifications for new construc 
tion, additions and changes to existing buildings 
Some experience in supervision of construction pre 
ferred. Location, Michigan. VY 205 (6 
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Supervisor, young, with ex- 
cavating and foundation field experience, including 
operation of excavators, engines, pumps, drills and 
earth boring equipment. Salary, $4,680-$5,720 a 
year. Location, Queens, Y-9209 


MANAGING FEotrror, under 30, civil engineering 
degree for civil engineering publication Will be 
responsible for conceiving, developing and pro 
gramming as well as editing. Will carry out a col- 
lege promotion program with 140 civil engineering 
colleges, including exhibits, and teaching aids such 
as manuals, handbooks and information for 
speeches. Location, Midwest. Y-9218 


Teceunicat Fiecp Sueervisor with construction 
background and engineering training in the building 
field, to engage in technical sales promotional work 
on building products salesmen and distributors 
Salary open Location, Cleveland, Ohio Y-9219 


DrarrsmMen, civil or architectural, for layout of 
buildings, drainage, sewers, roads, for Army can 
tonments Must be citizens Salary, $5,700 
$7,800 a year Location New York, NY 


Sates EnGineer to head up a manufacturing 
operation for a manufacturer of construction equip- 
ment. Should have experience with proportioning 
of concrete mix and a background of employment 
with a contractor on concrete construction would be 
helpful Must know the construction machimery 
business from a sales standpoint. Duties will be to 
establish and promote a complete sales program 
Must be willing to travel Salary open, plus ex 
penses and a percentage of profits Location 
Arizona. Y-9233. 


Recent Grapuate, civil engimeer; 22-25; with 
2 years’ experience in civil engineering. To check 
municipal water systems. Considerable traveling 
Assignments last about 6 months Salary, $4,200 
a year. Employer might negotiate fee. Location 
Chicago C-1282 


RECENT 
BOOKS 


An Introduction to Scientific Research 


E. Bright Wilson, Jr, has prepared a book of 
practical suggestions for planning and carrying out 
scientific research, intended for students beginning 
research and for the experienced research worker 
with little training in methods of investigation 
Principles and procedures applicable to a wide 
range of sciences rather than to a specific science 
are presented in the order in which they arise in 
research Apparatus design and data analysis 
are given the fullest treatment (McGraw-Hill 
Bock Company, Inc , 330 West 42nd St, New 
Vork 36, N 1952. 375 pp. $6.) 


The A.L.S.C. Textbook of Structural Shop 
Drafting, Volume II 


Intended as a text for structural draftsmen, this 
second volume of a two-volume set covers the 
rather more advanced aspects of structural steel 
drafting Two chapters are devoted to welded 
fabrication of beam-and-column work, the five 
following chapters are written in terms of riveted 
or bolted construction. Sample plates are shown 
Basic drawing information was included in Volume 
1 American Institute of Steel Construction, 101 
Park Avenue, New York 17, N.Y. 1953. 160 pp 


Engineering Mechanics 


This elementary texthook by Linton E. Grinter, 
covers the normal subject matter of statics, dy 
namics, and kinetics, with a final chapter on virtual 
work The author's aim has been to present the 
material in a logical and unified form which will 
aid the student in formulating an analytical 
approach to problems as well as give him the neces 
sary factual information Macmillan Company 
60 Fifth Avenue, New Vork 11, N-Y., 1953. 408 
pp.. 85.75 
(Continued on page 108) 


ENGINEERS FOR HIGHWAY DESIGN 


Are you interested in 
with the Maryland State 


The Division of Road Design, offers Permanent Positions to qualified men in 
order to carry out its extensive construction program. This is not just 
another job offer. This is an opportunity to become affiliated with a for- 
ward looking state highway department next door to the National Capital. 


Wanted especially are: 


Young graduates in Civil Engineering. 
have considerable successful experience 


Qualified applicants will be employed immediately pending Merit System 
examination which will be held several months after employment. Immedi- 
ate vacancies available to qualified men as: 


Junior Assistant Highway Engineer Il . 


IN ADDITION, every position with the Maryland State Roads Commission 


means: 


immediate Employment at 
Annual Salary Increments 
Merit System Protection 


. 


Generous Sick Leave with 
Liberal Retirement Benefits 


1 
2 
3 
4. 
5 
6 
7 


Roads Commission, Tower Building, 
plication today. 


Opportunities for Advancement 
Annual Leave with Pay (15 days, cumulative to 30) 


Address W. Phelps Thomas, Personnel Manager, Maryland State 


a@ career service 
Roads Commission? 


If not graduates, applicants must 
in Highway Design. 


.$4013-4813 per annum 


Base Salary 
(over period of 5 years) 


Full Pay 


Baltimore 2, Maryland, for ap- 


CITY 
ENGINEER 
WANTED 


Salary $6300-7200 


Retirement plan plus 
Social Security. 
Works under direc- 
tion of Director of 
Public Works. 


Apply City Manager, 
Kenosha, Wisconsin 
before November 13. 


STRUCTURAL 
DESIGNERS & DETAILERS 


Prefer CE or Arch E with several 
years’ experience in bridges, in- 
dustrial buildings, or pressure 
vessels and heavy ducting. Will 
consider lesser experience with 
good educational background in 
structural analysis. 


Unusual engineering opportu- 
nities exist in our well established 
firm in connection with the design 
of o wide variety of engineering 
projects in both concrete and 
steel. Included are bridges, in- 
dustrial buildings, advanced test 
facilities and other construction 
of an industrial nature, and 
also various types of highway 
work. 

Please write fully to— 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 


915 Olive St. Louis 1, Mo. 
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(Continued from page 107) 
Electric Arc Welding 


John Benjamin Austin presents a comprehensive 
treatment of the fundamentals and latest techniques 
of electric are welding, the equipment used, and 
applications in the major fields of welding: hard 
and pipe, machinery, and structural 
One chapter ts devoted to special auto 
another describes 
The codes 


surfacing 
wekling 
matic metal-are 
the common methods of testing welds 
used m the various industries are indicated through 
out the text American Technical Society, S45 
Kast 58th Street, Chicago 37, 1955. 280 pp 
$i 


processes, and 


Erddruckverlagerung Bei Spundwandbau- 
werken 


of earth pressures on sheet-pile 
Briske, known methods of 


study 
Rudolf 


critically 


In this 
structures by 


presented in the laht of 


caleulatron are 


avaiable experimental data and observations on 
structures. A considerable bibimgraphy is included 
(Withelm Ernst & Sohn, Berlin, 1953 159 pp., 
16.00 DM 


The Theory and Practice of Reinforced 
Concrete 


Materials and fundamental principles for rein 
foreed concrete structures are covered by Clarence 
W. Dunham in this first volume of the revised third 
edition The present volume is intended for the 
undergraduate level and provides a working know! 
edge of design practical details, and 
the planning of construction New material in- 
cludes recent developments in concrete technology 
principles of planning precast concrete, a chapter on 
forms, aad a number of practical design problems 
Indeterminate structures and the more advanced 
material are to be dealt with in a second volume 

McGraw-Hill Book Co, Inc , 330 West 42nd St 
New Vork 36, N Y., 1953 404 pp., 87 


procedures 


Architect 
St. Lovis 


Contractor: John B. Gutmann 
Construction Co., St. Lovis 


Marcel Bovlicault, 


Subcontractors. Columbia 
tron Works, Inc., St. Lowis 


H. A. Dailey, tnc., St. Louis 


65,000 sa. ft. Building Erected 
in 60 Days with 


LACLEDE CONSTRUCTION STEELS 


Steel service and construction know-how combined 


to give Ritepoint Company of St. Louis a new permanent-type 


building in a hurry. The short completion time resulted from using 


Laclede steel joists, reinforcing bars and welded wire fabric. 


LACLEDE sT 


EEL COMPANY 


November 


Probability Tables for the Analysis of 
Extreme-Value Data 


These specialized tables in Appled Mathematic 
Series 22, find use in the statistical approach to such 
practical engineering problems as the study of 
floods and droughts and the fracture testing of 
metals and other materials) The explanatory intro 
duction discusses such applications as well as the 
general method of use of the tables, the method of 

National Bureau of Standards 
Superintendent of Documents 


interpolation, etc 
Available from 


USGPO., Washington 25. DC 14538 32 pp 
s 25 
Pumps Types, Selection, — Installation, 


Operation and Maintenance 


Frank Kristal and Fo A. Annett have exten 
sively revised and rewritten this edition of a stand 
ard text which provides a comprehensive, practical 
study of the selection, installation, operation and 
maintenance of available types of pumps covermyg 
a wide range of applications boiler feed, deep well 
sewage and sludge. chemicals. oi) field products. and 
others Major additions occur im the material on 
diaphragm pumps, rotary pumps, jet pumps, and 
special pumps for foods MeGraw. Hill Book Co 
Inc , 230 West 42nd New Vork 36, 


373 pp, $6.50 


Reviews of Research on Arid Zone Hy- 
drology 


A compilation of official reports on emht major 
arid zones of the world covering underground water 
hydrology and fluid mechanics, and probiems of 
surface and ground water supply Existing pro} 
ects are reviewed and suggestions are made for 
further projects for research and development 
The final paper is a study of world distribution of 
arid and semiarid homoctimates Extensive 
bibhographies are included United Nations 
Educational, Scientific and Cultural Organization 
Paris Available at UNESCO, New York NY 
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Symposium on Conditioning and Weather- 
ing 

A wide range of topies is covered by Special Tech 
nical Publication No 133, to provide a broad pic 
ture for technologists im many lines The funda 
mentals of atmospheric ciements. air conditroning 
in the manufacture and testing of textiles, cond 
tioning and weathering of paper, adhesives, plastics 
and metallic coatings, outdoor expo 
sure and accelerated weathering devices 
American Secety for Testing Materials, 1916 Race 
St. Philadelphia 3. Pa, 1953) pp. $2.25 


and organi 
testing 


Prestressed Concrete 


A texthook byw 
sinet. for 
published by 


> 
first 


Guyon, an associute of 
designers of prestressed 
dition Eyrolles in Parts in 1051. has 
been made English translation 
The voleme is restricted to statically determined 

Part I treats of the basic ideas of 
methods, plant and materials fire 
resistance, and anchorage problems Part Il de 
velops the elastic design of simply supported beams 
with worked examples in English units. Part Ill 
summarizes tests on beams, and comments briefly 
on elastoplastn A foreword by Freys 
sinet, one of the first to ennunciate and apply the 
sets the stage for this by 
John Wiley & Sons, Inc 
1958 


concrete 


available in an 


straight beams 
prestressing 


design 


principles of prestress 


the first of a sertes 
Fourth Ave 


New York 16 


VAS pages 


Library Services 


Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
also prepores bibliographies, maintains 
search and photostot services, and can pro- 
vide microfilm copies of any items in its 
collection. Address inquiries to Ralph H. 
Phelps, Director, Engineering Societies | 
Library, 33 West 39th Street, New York 

18, NY. | 
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QUALITY INSTRUMENTS 


Finest Japanese Optics 


GUARANTEED ACCURACY 
STANDARD AMERICAN SPECIFICATIONS 


Each Instrument Has Coated Lenses 


Complete with 
collapsible tripod 
and carrying case 


$37 500 


11” BUILDERS’ LEVEL 


3%" Horizontal 
Coated Lens. C 


Circle 


20x 


ification 
with fixed leg tripod 
$125.00 


Write for free folders on surveying and 
engineering instruments 


UMECO OPTICAL DIVISION 


UNION MERCANTILE CO. 


465 Calif. St. « 


San Francisco, Calif. 


LEFAXx «xx 


Electrician's Data 
Builder's Data 
Lumber Data 
Air Conditioning 
General Math. 
Math. Tables 
Physics 
Chemical Tables 
Metals 
Gen'l. Chemistry 
Reinforc 
Concrete 
Building 
Construction 
Radio 
Television & FM 
Electricity, AC 
Electricity, DC 
AC Motors and 
Generators 


POCKET SIZE TECHNICAL 
@ DATA BOOKS ‘125 EACH 


Printed on loose leaf, six hole, 634" 
<x 354” bound paper, each book con- 
tains about 140 pages of technical 
data, presenting condensed, accurate 
and essential data for the student, en- 
gineer, technical worker and business 


man. 
eee 
Architecture Transformers, 
Home Heating Relays, Meters 
Illumination Hydraulics 


Surveying 
Mech. Drawing 
Machine Design 
Machinists’ Data 
Piping Data 
Surveying Tables 
Trig-Log Tables 
Metallurgy 
Analytic 

Chemistry 
Highway 

Mechanics of Materials 
Power Trans. Mach’'y. 
Thermodynamic Tables 

& Charts 
Phys. & Thermo- 

ynamic Data 
Phys. & Org. 
-hemistry 


Write for FREE Catalogs (over 2000 listings}, 
See for yourself how helpful LEFAX can be to 
you. Send $1.25 for each book, or $6 for any 
hve books listed above, to: 


LEFAX, Dept. CIV-14 Philadelphia 7, Pa. 
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A Symposium on Prestressed Concrete 
Statically Indeterminate Structures 


The seven papers presented at this symposium 
deal with various aspects of the problem of con 
tinuity in prestressed concrete construction The 
topics vary from theoretical analysis to experimental 
work on interconnected prestressed beams The 
practical examples of continuous statically in 
determinate Structures include a number of actual 
structures, both bridges and buildings R P 
Andrew and PJ. Witt are the editors. (Cement and 
Concrete Association, London, 1953. 180 pp , 25s.) 


Positions Announced 


U.S. Civil Service Commission. [x 
aminations have been announced by the 
U.S. Civil Service Commission for Cartog 
rapher, Cartographic Aid, Cartographic 
Technician and Cartographic Draftsman, 
for filling positions in various federal agen 
cies in Washington, D.C., and vicinity 
The salaries range from $2,750 to $10,800 a 
vear. Application forms may be obtained 
from the Commission's Washington office 
or from a Civil Service regional office, and 
must be filed with the U.S. Civil Service 
Commission, Washington 25, D.C. 


City of Berkeley. Applications from pro 
fessional or practical engineers with leader 
ship, ability and field experience in main 
taining street sewers and related public 
works are invited by the City of Berkeley 
The starting salary ranges from S518 to 
$6531 a month, depending upon the appli 
cants qualifications. Examination details 
are available from Harry Rosenberg, 
Director of Personnel, City Hall, Berkeley, 
Calif 


City of Philadelphia. 
are now available with the Philadelphia 
Civil Service including the positions of 
Trafhic Engineer I at an annual salary rang 
ing from $4,930 to $6,192; Traffic Engineer 
II at $6,480 to $8,140; and Planning De- 
signer I, Il and II] at salaries ranging from 
$3,925 to $7,100. Candidates may apply for 
admittance to the examination, in person or 
by mail, to the Personnel Department, 
Room 127, City Hall, Philadelphia 7, Pa 


Several openings 


Maryland State Roads Commission. 
The position of Junior Assistant Highway 
Engineer II at a yearly salary of $4,013 to 
34.813, is immediately available with the 
Marvland State Roads Commission. For 
further information address W. Phelps 
Thomas, Personnel Manager, Marvland 
State Roads Commission, Tower Building, 
Baltimore 2, Md 


Government of Guam. The Government 
of Guam is interested in obtaining the 
services of a man qualified to act as its chief 
of land planning. The position, rated as 
Engineer IV, carries with it a basic salary of 
$7,475 per annum. Application blanks and 
detailed information may be obtained from 
W. E. Sinclair, Director of Public Works, 
Government of Guam, Agana, Guam 


Wh 


For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY 


GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5008 27th St., Long Island City 1, N. Y. 
1888 10th St., Oakland 20, California 


ENGINEERS’ 
: TRANSIT 26x 
HORIZONTAL EVERY 
Specia! 
Introductory Offer WAY a 
| 

\ 
and carrying case 
a 

- 


DIFFICULT 
FOUNDATION 


FOUNDATIONS 

@ CAISSONS 

UNDERPINNING 

@ SHEETING & BRACING 
© PILING & SHEETING 
SHORING 

COFFERDAMS 

@ MOVING STRUCTURES 
@ SPECIAL SERVICES 


Write for 
revised catalog. 


SPENCER, WHITE & PRENTIS, INC. 


10 East 40th St., 


Hammond Bidg., Detroit 26, Mich. - Tower Bidg., Washington 5, D.C. 


In Canada 
Spencer, White & Prentis of Canada, Ltd. 
700 Bay St. 209 Pork Bidg. 2052 St. Cotherine’s St, W. 


Toronto, Ontario 


SHEETING AND BRACING 


The special skills and techniques required for deep excava- 
tions accomplished with maximum speed and safety are 
routine with Spencer, White and Prentis engineers. 
Minimizing of the movement of the banks of an excava- 
tion and the protection of adjacent buildings are among 
the results that Spencer, White & Prentis accomplish with 
the greatest possible economy and efficiency. 


Consult with us without obligation. 


Windsor, Ontario 


New York 16 


Montreal, Quebec 


— 


Servicised Rubber Waterstops meet 
all standard engineering specifica- 
tions. Made of durable, elastic, cured 
rubber compound. 

Both types available in 6", 9° and 12” 
widths in any required length. 


WATERSTOP AT FOOTING 


Write for samples, prices and the Servicised Products Catalog. No obligation. 


“ SERVICISED PRODUCTS CORP. 
6051 WEST 65th STREET * CHICAGO 38, ILLINOIS 


WATERSTOP 


FOR EXPANSION JOINTS 
Center Bulb Type 


FOR CONSTRUCTION JOINTS 


Flat Type 
| 
‘a 
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New in Education 


Broadening of the graduate program in 
community planning through the organiza 
tion of an inter-department graduate faculty 
is announced by the University of Florida 
The program established in 1948, which 
leads to the degree of master of science in 
community planning, was originally open 
only to holders of a five-year undergraduate 
degree in architecture. Under the newly ex 
panded curriculum, applicants with more 
varied backgrounds who have six years of 
post-secondary study will be eligible for 
admission. Further information may be ob 
tained from L. E. Grinter, Dean of the Grad 
uate School, University of Florida, Gaines 
ville, Fla 


The Indian Institute of Technology at 
Kharagpur, near Calcutta, recently opened 
one of the best equipped departments of 
civil engineering in southeast Asia. Under 
UNESCO's Technical Assistance Program, a 
three-man team headed by Dr. Inge Lyse, 
A.M. ASCE, Norwegian engineer and author 
ity on concrete, worked for a year and a 
half planning the college's curriculum and 
laboratories. Special emphasis has been 
placed on the field of hydraulics and soil 
mechanics by the Institute “in order to 
train men needed for building dams under 
India’s development plan.” 


Increased interest in engineering shown 
by high school students in recent months 
has led to publication of a new booklet, 
“What's Engineering”, by the Stevens In 
stitute of Technology. Designed to answer 
questions about the work engineers do, the 
16-page publication discusses the scholastic 
attainments and special aptitudes that indi 
cate whether a student should seek admis 
sion to an engineering college 


The Clark Equipment Co., Buchanan, 
Mich., has established a $2,000 scholarship 
fund at the Illinois Institute of Technology 
for students majoring in materials handling 
Known as the Eugene B. Clark scholarship, 
in honor of the founder of Clark Equipment, 
the scholarship will be awarded annually to 
a junior working for a degree in industrial 
engineering and majoring in materials han 
dling. The grant will cover tuition costs for 
the students’ final two years in school 


Rennselaer Polytechnic Institute has 
accepted the largest freshman class in its 
history for the 1953-1954 academic year 
Nearly 30 percent larger than last year's 
class, the present freshman class has S60 
students enrolled in the engineering cur 
riculum Construction of a 33,000,000 
dormitory which will house over 600 stu 
dents is being rushed to completion. The 
college received a $2,880,000 loan from the 
Division of College Housing, Federal Hous 
ing and Home Finance Agency, on the 
grounds that the grant was needed to further 
defense-related activities —in this case engi 
neering education 
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Applications for Admission to 


Applying for Member 


Raven Cleveland, Ohiw 

Siras Benson Bircn, Je, Culver City, Calif 

FRANK GeorGe BruecKMANN, Whiting, Ind 

Harry Percy BupGen, Montreal, Canada 

CuristiaAN OLAr Curtstenson, Washington, DC 

Mavwrice Ciirrorp Crook, Buffalo, N.Y 

Davatyt Desat, Bombay State, India 

Wetcs Etmer, Je, Portland, Oreg 

Josern Maxwe Fink. Detroit, Mich 

Nits Craes Huco Fiscnerstrrom, Stockholm 
Sweden 

Gipoines, Oakland, Calif 

Lestie M. Gross, Galveston, Tex 

Mark Hanna Harors, Oklahoma City, Okla 

Henry Austin, Tex 

Jens Curistian Chicago, Ill 

Warrer Horsman, Portland, Me 

Perer Georrrey Kecrer, Rego Park, Li, N.Y 

THorne Kent. New York, N.Y 


STEEL 
ERECTION 
FABRICATION 
DETAILING 


James DeVore Lane, Galveston, Tex : 
Ropert Leston McLetian, Miami, Fla If you need steel, any kind of steel — 
Warren Ritrer, Buffalo, N VY ani H 

structural, galvanized, reinforcing bars 
AprIAN E_ Ross, Scranton, Pa and mesh or pans—ONE Call to Flint 


Park VeRNeR, San Jose, Calif 
Leorotpo Vitta, Medellin, Colombia will secure it. DELIVERY can usually be 


Harry THomas Youens, Freeport, Tex made from our full stocks. 


Rowert Henry San Antoni. Tex 

e STRUCTURAL PLATE 
e@ WAREHOUSE @ REINFORCING 
e GALVANIZED 


Applying for Associate Member 


SHRIPAD StTARAM Apte. Nasik. India 

Joun Rotanp ARMSTRONG. Ik. Cleveland, Ohio 

Cart Brescuner. Belleville, NJ 


Crarence Davin Braswets, Freeport, Tex Pp. Oo. BOX 1289 TULSA, OKLAHOMA 


Wirson Breter, Houston, Tex 

Bares CavanauGcn Burne ce. Pittsburgh, Pa 

Warren Mun Cuan, San Francisco, Calif 

Lok Nara Orrisa, India 

Tine Ve Cav, Ames, lowa 

Samvet Horace Daccerr, Little Rock Ark 

James Brevant Dupuy, Dallas. Tex 

Frazer, Hampton. Va 

ALEXANDER Ramsay Grant, New York, N Y 

Harry Hersine. Portland, Oreg 

DouGLas STEPHENS TENNINGS, Pensacola, Fla 

LAWRENCE Jounson Ik Warehouse 
Conn 

Gorpon Ketrer, Providence, R I 

Joun Grows College Station. Tex 

Tames Lun Lowrs, Honolulu, Hawan 

Harotp Knute Maptson, Las Vegas, Nev 

Dennis Lincwoon Mattows, Cape Town, South 
Africa 

Rosert McLees, Lindsay, Calif 

James Joun Mennts, San Antonw, Tex 

Rowert James Micuarts. Los Angeles, Calif 

loun Rosert Mosty, Serena, Il 

Exxest Tokio Nisuimara, Honolulu. Hawan 

Rosert O17, Cleveland, Ohiw 

Raten FirzGerato Reuss, Houston, Tex 

CHARLES ALVIN SCHAFFER, Port Washington. Wes 

Kargt Steerer, Cleveland, Ohio 

Sourmworth Santa Ana. Calif 


Hajime James Yosuizawa. Cleveland Ohiw i 
with 


& E INCINERATOR STOKER 


Joun Henry Bonn, Jr, Pottstown, Pa 
Morton Gray Carrer. Ix. San Dieso Calif 


Freperick Donato Detroit Mich 
Tanceumt Manto Du Srerants, New Vork. N \ It has been demonstrated under rigid test conditions that 
reverick Ween Drury. Je, Los Angeles, Calif 
losern Ric s, Morris Plains, ] i in inci iti yp in- 
increases in plant capacities up to 50°, are obtain 
Ro Step Ho San Francisco, Calif i y - 
Wons, San Frencion, Ce able along with 50°7, lower labor cost per ton burned. Informa 
oM New York, N \ i ; ipti i i 
ad yh a tion concerning these tests, descriptive literature, and technical 
Wittiam Josten MeNicnor, Villanova, Pa information are available. Write today .. . 


Birt. Moore, Falls Church, Va 
Patrerson, New Vork, N 


Raut Sapa Monterrey, NL. Mexice 
Toun Bone Ron Sur, Honolulu, Hawaii FLYNN & EMRICH Co 


301 N. Holliday St. * Baltimore 2, Maryland 


Applications for Junior Membership from 
ASCE Student Cha pte rs are nat listed 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Tandem Roller 


THE DEVELOPMENT of a 13 to 20 ton 3 
axle tandem roller, the KNX-25D, featuring 
a revolutionary new concept in com 
paction, Walking Beam Compaction Con 
trol, is announced. The Walking Beam 
design, when used in the “semi-locked” 
position, actually applies extra compac 
tive effort to high spots only. This initial 
leveling action does away with the need for 
cross rolling, eliminates extra job time and 
any possible damage to material that has 
been compacted and set) On the KN 
25D, both guide rolls are suspended from a 
single rotating beam When 
“semi-locked,"’ the end guide roll can pivot 
above but not below its normal position 
When the end guide roll encounters a high 
spot in the material being rolled, the 
Walking Beam rotates and allows the roll 
to pass over the hump, exerting only nor 
mal pressure. This “prepares” the mate 
rial for high compaction of the center 


beam 1s 


Model KX-25D 


guide roll. As the center guide roll rises 
on the hump, the “semi-locked"’ Walking 
Beam causes the entire guide end of the 
roller to rise with the center roll. This 
lifts the end guide roll off the surface and 
transfers its weight to the center guide 
roll, along with some of the weight of the 
drive roll. At this instant, the center roll 
exerts almost three times its normal com 
paction but only after the material has 
been “prepared” by the light pass of the 
first roll The Walking Beam can be 
used unlocked for rolling vertical curves 
and warped surfaces, or it can be used 
fully locked if conditions warrant. The 
Walking Beam principle assures an ex 
ceptionally smooth road surface, free of 
objectionable and ripples The 
pavement is stronger, more vibra 
tions resistant, less likely to deteriorate 
under constant pounding of road traffic 
Besides Walking Beam Compaction Con 
trol, the KXN-25D incorporates many other 
outstanding Buffalo-Springfield features 
including exclusive 4-speed transmission, 
power package assembled as a single unit, 
transverse engine mounting, gear 
final drive, greater operator visibility, 
more ground clearance, synchronized hy 
draulic steering, heavy duty brakes. The 
Buffalo-Springfield Roller Company, 
CE 11-112, Springfield, Ohio 


waves 


too, 


bev el 


112 


OF 


INTEREST AS 


Trailers 


Two TRAILER models have been added 
to the company’s line of cargo, equipment 
and livestock trailers. The two heavy 
duty trailers, Models T-8-14 and T-8-18, 
are tow-type, between-the-wheel tilt-top 
trailers and have tandem axles with single 
wheels in line. Model T-8-14 has a 14 
ft platform length and 8-10 ton capacity 


Hauls Heavy Equipment 


Model T-S-IS has an 18 ft platform 
length and 8-10 ton capacity. Both units 
have a 76-'/> in. clear inside platform 
width. For hauling front end loaders, 
tractors, rollers, mixers, compressors and 
other heavy equipment, the two models 
have automatic safety locks for securing 
platform when loaded or empty. Other 
standard features include rugged “A” 
frame type drawbar with safety chains, 
adjustable support mounted in drawbar 
for parking trailer, 4 “D’"’ lashing rings, 
all-welded structural steel frame with oak 
flooring. Tandem walking assembly in 
corporates axle camber. Transport Trail- 
ers, Inc., CE 11-112, Cedar Rapids, lowa 


Labyrinth Waterstop 


BECAUSE OF DIFFICULT site conditions, 
the Box Canyon Dam on the Pend Oreille 
river in Northeastern Washington has 
become a continuing exercise in resource 
fulness for the engineers and crews on the 
job. Ingenuity has keynoted the project 
from the planning boards to the present 
stage of construction, and has kept the 
work on schedule. An example of this 
ingenuity is a twin-reel jig developed for 
applying Labyrinth Waterstop in con 
tinuous strips between successive pours 
of concrete Labyrinth Waterstop is the 
new polyvinyl plastic product of Water 
Seals, Inc., of Chicago and can be easily 
spliced by the simple process of rubbing 
a hot knife blade over the joint ends to 
form a water tight weld. The Box Canyon 
crew utilizes another advantage of Laby 
rinth, its flexibility, to use continuous 
strips of the material. A twin-reel jig was 
built and attached to the conerete forms 
The lengths of Labyrinth Waterstop were 
rolled onto the reels like ordinary garden 
Before each pour, the Labyrinth 
is simply nailed to the face of the form as 
usual. As the forms are removed, and new 
forms set for cach successive pour, the 
Labyrinth is unreeled as needed. Water 
Seals, Inc., CE 11-112, 9 So. Clinton St., 
Chicago 6, II. 


REPORTED 


November 


BY MANUFACTURERS 


“Tilt-Up” Slab Brace 


DESIGNED FOR fast and efficient posi 
tioning and adjusting of precast concrete 
panels, an adjustable slab brace has ex- 
clusive pivoting action and is used with 
2 x 4's or 2 x 6's of standard lengths to fit 
individual jobs. It is also available with 
fittings for use with pipe instead of lum 
ber. Makeshift, ineflicient methods of 
positioning slabs are climinated with the 
new brace. A 4-page Bulletin TU-2 ts 
now available. Superior Concrete Ac- 
cessories, Inc., CE 11-112, 4110 Wright- 
wood Ave., Chicago 39, Ill. 


Moto-Cranes 


Two aAppritions to the company’s line 
of Lorain Moto-Cranes have recently been 
announced They are Model MC-254\W 
in the “TL” Series, with « lifting capacity 


of 17' . tons, and Model MC-424 whose 
lifting capacity is 22' . tons Model MC 
2ZAW is a 3-axle Moto-Crane available as 
a *), yd shovel, crane, dragline, clamshell, 
hoe or 1'), cu yd scoop shovel. Overall 
width is 106 in, giving additional lifting 
capacity “on rubber,"’ without setting out 
riggers, while maximum boom length with 
tip extension is 95 ft. It is equipped with 
8 forward speeds, 2 reverse 
air brakes. It can travel up to 37 mph 
The Moto-Crane may be had with diesel 
or gasoline power for turntable and car 
rier, with front driving axle, third drum 
and other accessories. The 22! ton 
Model MC-424 is a two-engine machine 
with a gasoline-powered turntable or su 
perstructure mounted on a 3 axle carrier, 
with drive on the two rear axles, powered 
by a separate gasoline engine at 10) for 
ward speeds (up to 27 mph) and 2 re 
verse speeds. The carrier has an overall 
width of 96 in. and is equipped with air 
brakes. The maximum boom length with 
tip extension is 125 ft and it may be 
equipped with diesel power for turntable, 
third drum, power load lowering, front 
wheel brakes and many other accessories 
The MC-424 is convertible to shovel, 
crane, clamshell, dragline or hoe booms 
The Thew Shovel Company, CE 11-112, 
Lorain, Ohio 
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Equipment, Materials & 
Methods (Continued) 


Scrapers 


A LINE OF open-top, tractor-drawn, 
rubber-tired scrapers ranging in capacity 
from 10.5 to 28.5 cu yds is announced 
These scrapers are designed to fit any trac- 
tor-scraper job and are available in four 
sizes. The 0-14 Carryall scraper, which 
is designed for use with tractors of 70 hp 
or more, has a struck capacity of 8.1 cu 
yds and a heaped capacity of 10.5 cu yds 
0-19 Carryall scraper for use with 75 
or more hp tractors has a struck capacity 
of 12.2 yds and heaped capacity of 16 yds 
The third size of the open-top line, 0-2: 
for use with 80 or more hp tractors, carries 
a struck capacity of 14.4 yds and a heaped 
capacity of 19 yds. The Model 0-35 
Carryall scraper carries a load rating of 
22.5 yds struck and 28.5 yds heaped and 
is designed for 100 or more hp tractors 
The open-top Carryail scrapers are of 
welded construction throughout. Their 
design facilitates shovel or conveyor load 
ing by elimination of overhead cables 


Available in Four Sizes 


The serapers are operated by a double 
drum power control unit, whose two cables 
work through swinging sheaves which are 
self-aligning. They are mounted on the 
front of the scraper yoke Other im 
portant features of the open-top scrapers 
include: positive ejection of material 
heavy duty roller bearings are 
throughout and are protected by oil seals; 
a hard-surfaced, self-sharpening, reversible 
blade; replaceable side runners that re 
duce windrowing by guiding material in 
to bowl; machine-grooved, heat-treated 
cable sheaves for correct wire rope sup 
port; and wheels that are mounted inside 
the blade’s cutting edge. LeTourneau- 
Westinghouse Company, CE 11-113, 2301 
N. Adams St., Peoria 3, Ill. 


used 


Permanent Coating 


DELRAC COATING penetrates, seals and 
waterproofs concrete, mortar, brick, stecl 
and wood. I[t is a permanent transparent 
coating which can be used as both primer 
and finish coat. On Delrac 
coating prevents powdering, dusting and 
fluorescence. It seals the pores of wood and 
prevents moisture penetration and fungus 
attack. It is an efficient rust preventive 
for steel and iron, with excellent adhesion 
The coating is a transparent liquid 
which can be sprayed, brushed or dipped 
and which is odorless and tasteless when 
dry. When sprayed on freshly poured 
concrete, Delrac coating is an excellent 
curing agent, obviating the need of cover 
ing and wetting the concrete during cur 
ing. Delrac Corporation, CE 11-113, 
Watertown, N. Y. 


concrete, 
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ANY< KIND. ~TANY TIME 
“ANY WHER! 


For more than sixty years Sprague & Hen- 
wood, Inc. has been a leader in the field of 
Contract Diamond Drilling. During this long 
period our crews have completed thousands 
of contracts successfully in every corner of 
the globe — under every conceivable oper- 
ating condition. 

From shallow holes to depths of more than 
a mile — in regions so remote that men and 
equipment were delivered by float planes 
— from barges on lakes and rivers — in 
" mountain terrain so wild that 
mule-back transportation was 
required — from the blazing 
tropics to the sub-zero arctic 
— our crews have overcome 
every difficulty and completed their assign- 
ments to the customer's satisfaction. 

Today, we have a large force of experi- 
enced operators and supervisors and an 
ample supply of modern equipment for 
every drilling requirement, so that we 
can undertake almost any job — any- 
where — on very short notice. 


In a ceaseless effort to increase supplies of water, San Bernard 
str and digg 


N SPRAGUE 


MOVE MATERIALS 
faster... cheaper... 


Sauerman Scraper Helps California Grow* 


at 


BZ 
Besides exploratory drilling for coal and ore, 
from the surface or underground, our con- 
tract service includes blast-hole drilling, di- 
rectional drilling, foundation test drilling, 
grout holes and pressure grouting. Estimates, 
and constructive suggestions whenever pos- 
sible, submitted promptly on request. 


County, California, for 
hall reservoirs in its many valleys. To do 


years has been d 


this work, the county uses several mobile Sauerman Drag S 
Above machine is shown on a reservoir job 


and tail towers 


Mach with ling head 


Low in first cost, Sauerman Scrapers are noted for long service, even under the most grueling 


With just one man at the controls, 


aS Scraper can reach out 1,000 feet or 


conditions 


more .. . dig, haul and dump almost any bulk material 
are extremely low. 


tion .. . gasoline, diesel or electric 


Maintenance costs and power consump. 


Whether your handling problem is excavating or stockpiling bulk materials, it will pay you to 
tell us your needs. Our Engineering Department will advise and assist you in setting up an 


ethicient, long-lasting and profitable operation. 


Write today for Catalogs A and E 


SAUERMAN BROS., INC. 


552 S. CLINTON STREET, 


CHICAGO 7, ILL. 
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S Manufacturers, also, of 
PRAGUE & high-speed diamond 
drilling machines, dia- 
INC. med bits and complete “a 
accessory equipm 
SCRANTON 2, PA. Write for catalog. 
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\ 
WILD T-1 


OPTICAL REPEATING 
TRANSIT Rugged, compact design 


... with 20 years of proven service 
under tough field conditions. 
Both circles read from one single 
station through microscope 
clongside telescope eyepiece 


possibility of reading error. 
Ulumination is provided by 
daylight mirror or by battery 
ottachment for night, underground 


or mine work. 


21 


123 [122 { 


WILD surveying instruments, inherently 
occurate, are Swiss precision designed 

for stability under adverse conditions, 
for sturdiness, and for ease in operation . . 

they provide wing service. 


For details phone or write for Bkit CV11. 


Extensive repair and servicing facilities 
by factory trained specialists. 


HENRY WILD 
SURVEYING INSTRUMENTS SUPPLY CO. 


"OF AMERICA, INC. 
MAIN & COVERT STS., PORT WASHINGTON, N.Y 
POrt Washington 74843. 


Equipment, Materials & 
Methods (Continued) 


Diesel Engine 


Tue Mopev 17, a 2-cylinder full diesel 
engine developing 20 hp at 2000 rpm, has 
been in the design, development and test 
ing stage for several years. In designing 
the diesel, Sheppard engineers realized 
that two important factors which had 
barred diesel power from many types of 
equipment had to be overcome. These 
factors were size and weight. That these 


problems are now solved is attested to by 
the fact that the Model 17 diesel will fit 
into any space 33 in. long, 22 in. wide and 
31 in. high. The compact size and mini 
mum weight of the Model 17 permits in 
stallation of this diesel in existing equip 
ment with few design changes. Ideal for 
use as the auxiliary engine on “mix-in 
transit" cement trucks, hay balers, farm 
machinery and other equipment, the 
diesel opens the door to diesel economy 
for countless power users. R. H. Shep- 
pard Company, CE 11-114, Hanover, Pa. 


Preheat Calculator 


Tue Preneart and Interpass 
Temperature Calculator uses slide rule 
principles to permit quick and accurate 
calculation of the preheat and interpass 
temperature required when the harden 
ing or cracking tendency of metal being 
welded can be minimized by preheat 
ing. Experience indicates that in some 
cases best quality welds in high carbon 
and some alloy obtained by 
using preheat. The amount of preheat 
will vary depending on the chemical 
analysis of the metal and the thickness 
When the analysis and thickness are 
known, the calculator, working from this 
information, gives the amount of preheat 
required for a satisfactory welding pro 
cedure. The percentage present 
ments such as carbon, manganese, silicon, 
phosphorus chromium, nickel, molybde 


steels are 


of ele 


num, vanadium and copper are worked 
into the calculation along with metal 
thickness ranging from ‘> in. to 10 in 


As the number or percentage of elements 
in steel increases and the thickness of 
plates to be welded increases, preheating 
may become desirable for high quality 
welds. The calculator is designed for the 
few cases where it is necessary. The 
Lincoln Electric Company, CE 11-114, 
Cleveland 17, Ohio 


Mode! SC Superior 
Capstan Carpuller 


Model EP Drum 
Type Carpuller 


One man can move hundreds of tons of 
rolling load with practically no effort. 
Fconomical, efficient, Carpullers are avail- 
able for your specialized requirements. 


Write for bulletins and catalogs! 


Designed and Manufactured by 


SUPERIOR-LIDGERWOOD-- 
MUNDY CORPORATION 


Main Office and Works: SUPERIOR, WISCONSIN, U.S.A. 
New York Office, 7 Dey Street, New York 7... 


TIDE GATES 


Fig. B-6). 


Type M-M 


Type M-M (Rectangular) 
Tide Gates are available 
in 37 sizes from 8” x 8” 
to 96” 96". Bulletin 
No. 71 describes them 
fully. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 
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Equipment, Materials & 
Methods (Continued) 


Industrial Compressor 


THe ScuramMM Model 600 Super Uni- 
stage is designed to provide 600 cfm of air 
at 100 psi. Ideal for unit system installa- 
tion in large industries, the compact 600 
cfm compressor is just as suitable as a 
central supply of air where 600 cfm is 
sufficient to supply the entire air needs 
Powered by a 150) hp induction motor 


(synchronous motors available) the Super b 
Unistage has 43 percent greater capacity : 
than the formerly largest industrial unit 

manufactured by the company, but re CEMENT GUN COMPANY PROTECTS 

quires little more actual floor space for ‘ ” ' 
installation. The unit is vibrationless, STRUCTURAL STEELWORK WITH ‘GUNITE 
can be installed without an expensive 
foundation and can be moved from one The photograph above shows “GUNITE” Structural 
location to another in a factory on a fork fireproofing of the structural on : 
truck It is available with running water in an auditorium at one of the large against locomotive blasts and acids. ? 
cooling or with cooling unit built in with eastern colleges. h { deli i 
er without a hood. Schramm, Inc., The trusses were made of heavy 14” wide 
CE flange members. The Cement Gun crew are fully pictured and described in our 


blocked off the webs and boxencased the atest catalog. Write, cn your letterhead, 
structural stee] members with reinforced for Catalog B-2400 and your copy will be 
“GUNITE.” sent by return mail. 


Loader 


IMPROVEMENTS on all three 
the company's hydraulic power-crowd 
loader is announced. The exclusive hy 
draulic power-crowding feature of the 


models of 


proud symbei of our country’s heroic history, the U.S.S, 
Constitution, shown here being a through the Beaumont Ship Canal 
Arthur, Texas, 


ne just Gs well known to bridge builders the world over is the Earle Gear 
Separating machinery which helps raise this and many other bascule bridges. 
) Builders know from experience that Earle bridge equipment is efficient 

‘and unfailing, provides years of trouble-free economical operations. 
_ Behind all Earle Gear operating machinery stands a highly skilled and expe- 
“rienced Earle engineering staff, ready to help you with your gear or machin- 
ary problems. Write today for engineering service, information or catalogs. | 


Improved Models 


Lessmann loader now exerts a forward 
thrust of 15,000 Ibs while the unit is stand- 
ing still. This permits the shovel loading 
of even frozen sand and aggregate and dig 
ging in unusually hard or compacted soils 
The loader will dig 12 in. below wheel level 
A variety of bucket capacity from '/: to 
1' , yds are interchangeable on the unit 
by means of four steel pins. Crane hook, 
lift forks and a dozer blade are also avail 
able. The unit will load in the front end 
of the highest truck when the truck is ap- 
proached from the rear. Bendix Hydro 
Vae brakes, Vickers power steering and 
an all-weather cab are optional equipment 
on this highly maneuverable unit. Com 
ponents of this unit-built loader are 
standardized parts such as Vickers, 
Bendix, Ford, Timken, ete. This assures 
highest quality construction and avail 
ability of parts for quick, low COst Serv sais 
icing. Lessmann Manufacturing Com- 

pany, CE 11-115, Des Moines, Iowa. 
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greater 


and 


ACCURACY 


Advanced design engineering and preci- 
sion manufacturing techniques have 
earned world-wide acclaim for LEUPOLD 
instruments since 1907. Exclusive LEU- 
POLD features...dependable LEUPOLD 
accuracy are your assurance of time- 
saving, trouble-free service under all work- 
ing conditions. 


LEUPOLD 


VERSATILITY WITH 1 INSTRUMENT 
@ CHECKING ROAD GRADES 
@ TOPOGRAPHIC MAPPING 
DETERMINING TREE HEIGHTS 
@ GENERAL LEVELING WORK 


Exclusive LEUPOLD design holds scales 
in milled slide, ready for immediate use 
without removing and reversing the frame 

.. Saves time and trouble on all jobs. 
Bubble magnifier adjusts internally to the 
user's eye. No draw eyepiece to retract for 
carrying...no re-focusing each time in- 
strument is used. New improved microm- 
eter adjustment on index arm gives easier, 
faster and more accurate readings. 


4 SCALES AVAILABLE 


Comes in saddle leather case with belt loop 
MODEL A (Choice of any 2 scales) $27.50 
MODEL B (Choice of any 3 scales) $30.00 


LEUPOLD 
HAND LEVEL 


Compact, lightweight instrument for all 
preliminary leveling work. Measures only 
5',” in overall length. Exclusive LEU- 
POLD bubble magnifier adjusts internally 
to user's eye... brighter bubble eliminates 
eyestrain and permits faster, more accu- 
rate readings. 


Comes in saddle leather cose $11.70 
ORDER BY MAIL 


or write for new literature on the LEUPOLD 
line of levels and compasses. 


LEUPOLD & STEVENS 
INSTRUMENTS, INC. 


4445 N. E. Glisan $t., Portland 13, Oregon 
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Equipment, Materials & 
Methods (Continued) 


Flexible Driving Shaft 


AN EFFICIENT, low cost, power take-off 
drive is being used by many fleet oper 
ators. This unit easily handles trailers 
loaded to as much as 20 tons. The drive 
is used to run a pump for a hydraulic 
hoist. The unit consists of a 1', in 
flexible shaft in combination with a square 
telescopic bar and tube. The flexible 
shaft provides a powerful, quite flexible 


little 
to install and 
eliminates expensive and delicate power 


drive which requires very 
nance It is very simple 


maimte 


couplers. The telescopic rod not only 
acts as a simple fool-proof quick-discon 
nect coupling, but it also takes care of 
the change in length when the tractor 
trailer is jacknifed. A universal joint 
of 18 hundred inch pound capacity, is used 
between the pump and the telescopic 
rod so that the flexible shaft does not have 
to be bent so severely. By using different 
length extension bars at the power take 
off end, the fleet operator may use the 
same length flexible shaft for his entire 
fleet so that a few shafts may be stocked 
for quick replacement. If powered Sth 
wheels are already in use, short flexible 
shafts may be used to connect from the 
power take-off shaft to the universal joint 
at the powered Sth wheel. This elimi 
nates several universal joints and the 
sprocket drive. Stow Manufacturing Co., 
CE 11-116, 443 State St., Binghamton, 
N.Y. 


Portadrill 


BHD 


compact, 


Tue Moper “Air Blast" Porta 
drill is a highly mobile unit 
especially designed for the fast drilling of 
vertical holes in a variety of mining appli 
cations, rock and overburden excavation 
and exploration of underground forma 
tions. It combines extremely high pene- 
tration speeds with safety and economy 
under all operating conditions. Mounted 
on a standard truck chassis of suitable 
capacity, the Portadrill is highly maneu 
verable on or off roads and highways, in 
mine pits, quarries and practically any 
construction location The exclusive 
features and designs that have 
proved so advantageous in other drilling 
fields are included in the BHD Portadrill 
Its application in the mining and construc 
tion industries solves critical blast hole 
and exploration drilling problems; reduces 
removal costs in stripping ope rations, open 
pit mining and all other types of rock 
excavation projects. The Winter-Weiss 
Co., CE 11-116, 2201 Blake St., Denver, 
Colo. 
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RECTANGULAR 
CLARIFIERS 


FOR 
SEWAGE 
AND 
TRADE 
WASTES 


Particularly suitable where space is limited 
or where sludge delivery is desired at one 
end of tank. Consists of a bridge crane span- 
ning width of the tank supporting sludge 
scraper and skimmer, which moves auto- 
matically back and forth. 

Many of these units are now operating in 
sewage plants throughout the country. 

This unit has also proven highly successful 
as an oil-water separator in the treatment of 
oil refinery waste water. Bulletin 31-D-37 


HARDINGE 


COMPANY, INCORPORATED 


YORE PENNSYLVANIA 240 Arch St Mam Ottce and Works 
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CONVENIENCE | 
-<LEUPOLD / | 
GREATER 
— 
Radius of Arc 144 inches ; 
Diameter inch 


Equipment, Materials & 
Methods (Continued) 


Culvert Pipe 


NESTABLE TYPE culvert pipe, produced 
of corrugated galvanized sheets 25'/> in 
wide, curved to form half circle sections, is 
solving problems for engineers by simpli 
fying methods of packing, shipping and 
application. The culvert pipe is made in 
shert sections for ease in handling Sev- 
eral sections are “‘nested” together with 
necessary nuts and bolts attached in a 
separate carton. This method of handling 
requires only a fraction of the space 
needed for standard circular culvert pipe 
The only tool necessary in laying the pipe 
is a structural wrench. The longitudinal 
edges of each section are formed with 
flanges in which slotted holes are provided 
for bolting sections together. Sheets are 
corrugated '/, in. deep with 2.) in. spread 
from center to center of corrugations Sec 
tions are 25'/, in. in length and every two 
sections, when assembled make a 24 in 
length of full circle pipe from center to 
center of lapped corrugations Nestable 
type culvert pipe can be furnished in either 
copper steel or pure iron with a galva 
nized coating of two ounces per sq ft. The 
flanges are painted, after forming, with 
black acid-proof paint, with this coating 
extending up approximately 1! . in. on the 
curved portion of the pipe section Field 
assembly is easily accomplished as see 
tions are interchangeable and are made so 
that they can be used as cither top or 
bottom half of the full circle. The usual 
practice ts to lay the sections, starting at 
the downstream end and lapping each sec 
tion one corrugation over the previously 
placed section. When placing the top 
halves start at the upstream end and place 
the first 2-ft section by extending it two 
or more corrugations so that the circum 
ferential laps will not be directly opposite 
the ones on the bottom half sections 
Wheeling Corrugating Co., CE 11-117, 
Wheeling, W. Virginia 


Diamond Blades 


DIAMOND BLADES are now available in a 
specification especially suited for the cut 
ting of softer groggy materials, such as 
concrete block, Haydite, Waylite, pumice 
block, soft tiles, certain refractory mate 
rials, ete. Until recently diamond blades 
were recommended only for the cutting of 
hard, vitreous materials, but through the 
development of new metal alloy bonds 
that “hold on” to the diamond particles 
(preventing the groggy materials from 
“tearing away” the diamond particles from 
the cutting edge), an entirely new range of 
softer masonry materials can now be 
economically cut with diamond blades 
The use of diamond blades for masonry and 
concrete saws has become generally ac- 
cepted as the fastest, most economical 
way of cutting glazed tile, face brick, 
natural stone, glass block, marble, por 
celain, acid-resistant brick, and many 
other building materials, clay and con- 
crete products Clipper Manufacturing 
Co., CE 11-117, Suite 813, 2800 Warwick, 
Kansas City 8, Mo. 
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made 


Acker Soil 
Sampling Kit 
gives you 
accurate 
sub-surface 
information 


Easily— 
inexpensively 


Quickly— 


Write today for prices and bulletin 26, CE 


ACKER DRILL CO., INC., SCRANTON 3, PA. 


Over 30 years of experience in the manufacture and development of drilling equipment 


PIPE COUPLINGS—FITTINGS 
VALVES—ACCESSORIES 
LIGHTWEIGHT, LABOR SAVING 


immediate installation 


by one unskilled man. 2'/2 to 30 
o. d. black or galvanized. Ready 
to lay—without delay. 
Complete inventory of all in- 
dustrial Pipe, Valves, Fittings, 
and Flanges. 


SAVINGS FLOW 


PIPE SYSTEM 


EVERYTHING FOR A 
COMPLETE PORTABLE 
PIPE SYSTEM 


DELIVERED READY 
FOR INSTALLATION 


SPECIALISTS IN PREFABRICATED PIPING 
SEND COUPON NOW! a 
ALBERT PIPE SUPPLY CO., INC. 

Berry at N. 13th St., Brooklyn 11, N. Y. | 
Please send free booklet describing your 
Speed-Lay System and services | 


NAME | 
FIRM NAME 

ADDRESS | 
city STATE 


| 4 
| 

| ; 

‘ 4 
\ \ 

| 

4 

) A 

- 

FACTORY PACKAGED NX OF A 

Wor 

PIPE. SUPPLY INC. 

Gerry et North 

Phone EVergreen 7-8100 
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LOCKED IN THE ROCK - 


PATENTED 


TRADEMARK 


DRILLED- IN CAISSON CORPORATION 
2 PARK AVENUE, NEW YORK 16, N. Y. +» ORegon 9-2082 


Affiliated with SPENCER, WHITE & PRENTIS, NEW YORK + WESTERN FOUNDATION CO. New YORK 


— 


...-You need CONSTRUCTION cost CONTROL 


Written by construction men, and containing sections on: Classification of Construction Cost Accounts; 
Distribution of Costs; Control of Costs; Financing the Construction, and Toxes. 


CONSTRUCTION COST CONTROL IS a practical answer to your cost problem. 


Weill illustrated and supported by charts and specimen accounting forms, this authoritative 97-page, 
8'42 x 11, sturdily bound book covers the complete cycle of estimating, acc g, distributing and an- 
alyzing of all operational and overhead costs. A practical and easily opplied system is fully out- 
lined. 

included ore sections on: PRELIMINARY ESTIMATING, BUDGETING, CLASSIFICATION OF CONSTRUC- 
TION COST ACCOUNTS, DISTRIBUTION OF ACCOUNTS, CONTROL OF COSTS, TIME AND MOTION 
STUDIES, FINANCING AND TAX PROBLEMS. 


Sent postpaid to ASCE Members $4.00 
To ASCE Student Chapters in quantities of 10 or more 
To colleges for textbook use in quantities of 10 or more 


To non-members $5.00 
$3.00 each 
$3.00 each 


American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y 


Please send copies of CONSTRUCTION COST 


CONTROL 


Enclosed is check (or money order) in the amount of $ 
(1 am) (1 am not) @ member of ASCE 


| 
| 
| 
| 
| 


Equipment, Materials & 
Methods (Continued) 


Rock Drill 


THE EECO ROCK DRILL is a complete unit: 
compressor, drill and feed, air lines, motive 
power. Complete in itself, it travels and 
drills with its own power. Tractor mount 
ing provides speed and maneuverability, 
eliminating tow-tractor and brute-force 
Any tractor with sufficient power to drive 
the compressor may be used, such as 


Flotation Drilling 


Caterpillar DS or RD&, Allis-Chalmers, 
HD14, 19, or 20, ete. The 20 ft 6 in. feed 
assures continuous drilling for 20 ft with 
one steel Longer holes are drilled faster 
with 20 ft sections. The flexible boom is 
designed to drill any selected direction or 
angle without delay. It is easy to position, 
up—down- around. The drill is operated 
from a movable control panel allowing 
operator to stay away from the face. Dust 
can be eliminated to comply with regula 
tions. Flotation drilling is a new and ex 
clusive method developed by EECO, pre 
venting stuck steel and lost holes. It 
eliminates drilling delays from blowing 
Eugene Engineering Company, CE 11-118, 
1485 W. First St., Eugene, Ore. 


Fire Retardant Paint 


ENGINEERS AND CONTRACTORS are 
watching with a great deal of interest the 
recent development of an Underwriters 
Classified fire retardant paint. The ma 
terial adds an entirely new approach to 
fire prevention and safety on steel, wood, 
masonry as well as highly combustible 
surfaces such as cellulose board Be 
cause every drop of this paint is claimed 
to contain a mass of minute “built in” 
fire extinguishers; when exposed to flame 
Fyr-Kote pours out carbon dioxide and 
calcium chloride which smothers fire and 
retards the spread of flame right on the 
surface. Fyr-Kote is an extremely wash 
able flat wall paint, withstanding more 
than 25 cycles of scrubbing with strong 
washing powder and boiling water. Easy 
to apply, economical, solid covering and 
long lasting. Fyr-Kote, Div. of Morris 
Paint & Varnish Co., CE 11-118, 27th & 
Douglas, Omaha, Neb. 


When Requesting Product Infor- 
mation Please Mention 
Civil Engineering 
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FAME 


RESTS ON 


A FINGERTIP 


MODEL 
1073 


DROP SPR 


Mechanically 


Spring Bow is 


direct to: 


cisely balanced fer 
one hond operation—this Drop 


ern 


AARAU 


The touch of a finger- 
tip, the infinitesimal 
difference in instru- 
ment bolance. ..upon 
delicate qualities such 
as these, lies the world 
wide fame of Kern 
drawing instruments. 
Each instrument a 
gleaming tribute to 
craftsman and user, 
Kern drawing instru- 
ments represent the 
culmination of the most 
exacting traditions in 
the world. 


ING BOW 


perfect and pre- 
effortiess 


just one more ex- 


ample of Kern imagination and 
craftsmanship in action. 


Write today for our new, fully 
illustrated catalogue of sets and 
individual pieces. 
(as Il.) with case $8.06 

less case $6.62 


Model 1073 


At your nearest dealer, or write 


KERN DRAWING INSTRUMENT 
DIVISION 


BORDEN & RILEY PAPER COMPANY 
62E 11 Street, New York City 
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Literature Available 


booklet, “‘The 
DW10," has re 
pamphlet 


TRACTOR 8-page 
High Production Cat 
cently been published. The 
points out the many types of jobs on which 
the DWI10 rubber-tired tractor can be 
operated. Using 12 photographs for illus 
tration, it shows the DW10 at work haul 
ing scrapers, wagons, and a_ sprinkler 
and also shows it being used with a bull 
dozer attachment. Request Form 30664. 


Caterpillar Tractor Co., CE 11-119, Peoria, 
Ii. 


CLaRiriers— A 24-page, two-color bulle- 
tin No. 6192 “Dorr Clarifiers for Water, 
Sewage and Industrial Waste Treatment” 
covers the complete line of Dorr Clarifier 
mechanisms for round or square tanks by 
means of descriptive text, drawings and 
photographs. Also included are data 
from numerous installations which pro- 
vide an accurate picture of the performance 
and maintenance to be expected from Dorr 
units. Sludge handling equipment is also 
briefly described in the final section of the 
bulletin. The Dorr Company, CE 11-119, 
Barry Place, Stamford, Conn. 


Water, Sewace Eguipment—Equip 
ment for sewage treatment, water purifi- 
cation and industrial waste treatment is 
described in a If-page Book No. 2440 
Case histories of typical installations, 
large and small, with photographs and 
schematic drawings, are presented. Many 
types of Link-Belt sanitary engineering 
equipment are pictured, including straight - 
line and circuline collectors, Thru-Clean 
and straightline bar screens, Tritor screens, 
straightline and flash mixers, scum break 
ers, grit collectors and washers. Link-Belt 
Company, CE 11-119, 307 N. Michigan 
Ave., Chicago 1, lll. 


PIONEER’S 
HERITAGE 


RY 


Concrete Propucts The complete 
line of standard and custom-made con 
crete products available, is described in a 
folder. Among the products illustrated 
are plain and reinforced concrete sewer 
pipe, culverts, site cast pipe, large diame 
ter pipe, long length pipe, special pipe for 
carrving corrosive industrial wastes, flat 
base pipe, rubber gaskets, river weights, 
precast package bridges and concrete 
cribbing. Universal Concrete Pipe Co., 
CE 11-119, 297 S. High St., Columbus, Ohio 


DRILLING EQuipMENT Bulletin 86 has 
valuable information on diamond core 
drills, equipment, supplies and also the 
company’s contract drilling service 
Photographs, specifications, detailed data 
make this of special interest. E. J. 
Longyear Company, CE 11-119, Foshay 
Tower, Minneapolis, Minn. 


Crane—Catalog No. 85 on the Orton 
one-man Aero-Crane, designed for mobile 
yard work, is available. Construction de 
tails are listed, operating ease and mo 
bility, torque control, described Dia 
grams, photographs, charts are included 
Orton Crane & Shovel Co., CE 11-119, 608 
S. Dearborn St., Chicago 5, III. 


3 


Sturdy as @ pioneer's arm and infinitely 
more eccurate than the most wonderful 
frontier rifle—the Kern DKM1 double 
circle theodolite is @ superb exemple of 
Kern's master craftsmanship. 


PORTABLE, ACCURATE 
AND TOUGH! 


Featuring an optical micrometer, the 
a is an exceptionally fine theodolite. 
in AAisi and 


great precision combine to make this 
@ superior instrument for large construc- 
tion sites, engineering work, supplemen- 


peditions in Sy climates. You get direct 
Ai t Lad, ai to 


1 ds, P 
1 — 20 telescope and coasted 
optics throughout. Send todey for fully 
illustrated brochure! 


Complete Service Department—Ffactory 
Trained Personnel 


KERN SURVEYING 
INSTRUMENT DIVISION 


PAUL REINHART CO., INC. 


66 Beaver St., New York City 
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Pressure-Creosoted 
Piles 


@ Approximately 139,400 linear feet 
of pressure-creosoted piles were used 


in the toundation of Breukelen 
Houses, a Federal Aid housing project 
constructed by the New York City 
Housing Authority. 

Ten of the project's thirty apart- 
ment buildings were located on filled- 
in ground over old water courses. 
Pressure-creosoted piles were con- 
sidered the most practicable type of 
foundation for these 6- and 7-story 
structures. Over 3,100 25-ton capacity 
piles, ranging in length from 27 to 64 
feet, were used at acostof $261,758.00 
a very reasonable cost for perman- 
ent piles. 

The Breukelen project, covering a 
total area of 64.9 acres, will house 
1,595 families. The Horn Construc- 
tion Co., Inc., of New York City, was 
general contractor for foundations. 
The piles were driven by I. B. Miller 
Contracting Corporation of Queens. 
Severud-Elstad-Krueger of New York 
City were structural engineering con- 
sultants. 

Koppers Pressure-Creosoted Foun- 
dation Piles are considered permanent 
construction when cut off above the 
water table, and the tops saturated 
with creosote and capped in concrete. 
For information on price and delivery, 
please write to: 


KOPPERS COMPANY, INC. 
Wood Preserving Division 
Pittsburgh 19, Pennsylvania 


PRESSURE- 
TREATED 
woopD 


Literature Available 
(Continued) 


CRAWLER CRANE Excavator Liter 
ature descriptive of Schield Bantam’s re 
cently introduced C-35 crawler crane ex 
cavator is available. It gives complete 
specifications and engineering data de 
scriptive of the new machine and is avail 
able to anyone interested. Schield Ban- 
tam Company, CE 11-120, Waverly, lowa 


JoIntT SBALING 30-page 
catalog describing materials and applica 
tion methods in its three-step cold applied 
sewer joint sealing process has just been 
published. The catalog includes complete 
specifications and laboratory data on the 
sealing compounds, illustrations of proj 
ects on which the Presstite process has 
been used, and complete directions for 
applying. Presstite Engineering Com- 
pany, CE-11-120, 3786 Chouteau Ave., St. 
Louis 10, Mo. 


DRAFTING Macuines Unusually real 
istic illustrations feature a new drafting 
machine booklet just printed. The two 
color booklet presents a complete me 
chanical description of the various draft 
ing machine including gravity 
compensated, track type, civil engineer 
ing, and detail machines. Charles Bru- 
ning Company, CE 11-120, 4700 Montrose 
Avenue, Chicago, III. 


models 


Sree. Forms Steel forms for building 
concrete curbs, curb and gutters and side 


walks are discussed in a booklet Inter 
changeable face, build-up, heavy duty, 
dowel, two-piece, rigid radius, flexible 


radius, specials such as island forms are 
thoroughly discussed and pictured. Ask 
for Bulletin L-20. Heltzel Steel Form 
and Iron Company, CE 11-120, Warren, 
Ohio 


BLASTING BULLETIN First issue of a 
new quarterly technical bulletin, designed 
to assist mine and quarry operators, con 
struction engineers, pipeline companies, 
lumbering firms and other users of indus 
trial explosives, has been published. The 
four-page illustrated bulletin, titled “Bet 
ter Blasting,”’ describes modern blasting 
techniques in practical, readable fashion 
Technical Division, Atlas Powder Com- 
pany, CE 11-120, Wilmington 99, Del. 


INDUSTRIAL INFERENTIAL MeETER- A 
colorful and information-packed bulletin, 
describing the Type MO Meter, has been 
prepared. The 16-page bulletin, No. 500, 
contains data on operation, construction, 
accuracy, primary devices and other gen 
eral information of interest to power, 
process and sanitation engineers who deal 
with fluid flow problems. The Type MO 
instrument is perhaps the most accurate 
Venturi type meter now available It 
provides a means of obtaining very accu 
rate measurement of fluid flows over re 
markably wide ranges and is designed for 
water, sewage, sludge and industrial 
liquors. Simplex Valve and Meter Com- 
pany, CE 11-120, 68th and Upland Sts., 
Philadelphia 42, Pa. 


1953 AASHO 
REFERENCE BOOK 


1953 Directory of the Member 
Departments of the American 
Association of State Highway 
Officials. 


Contains : 


Official list of Officers and Past 
Presidents 


List of Bartlett Award winners 
Departmental Staff of Member 
Departments 


Membership on all AASHO Stand- 
ing and Operating Committees 

AASHO Membership on Special 
and Joint Committees 


Directory of AASHO Faculty Con- 
tact Members of 135 Universi- 
ties and Colleges teaching high- 
way courses 
Price: $2.00 per copy. 


Just released. Order direct from 


AMERICAN ASSOCIATION OF 
STATE HIGHWAY OFFICIALS 


917 National Press Building 
Washington 4, D. C. 


THE ENGINEER'S CREED 


The American Society of Civil 
Engineers announces the avail- 
ability of a new supply of “The 
Engineer's Creed,” which origi- 
nally appeared in the November, 
1948 issue of CIVIL ENGINEER- 
ING. This new de luxe reprint, 
82 x 11", has been produced on 
lightweight parchment, and is suit- 
able for framing. 


Copies available at $1.00 each 
Quantity prices on request 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N.Y. 


Please send me .. . copies of “The 


Engineer's Creed” 
Payment is enclosed herewith 
Nome 


Address 


City 


November 1953 


CIVIL ENGINEERING 


| 
ne... 
| Big Job well do | 
| 
. 
| 
120 


ALUMINUM 
INSERTED DRAWING PAPERS 


FOR ORIGINAL PLANS 


OFFER Extreme 
* Durability 
* Resistance to Climatic Conditions 
* Dimensional Stability 


Schoeller Aluminum inserted Drawing papers 
are now used in making original plans 


FoR: 
Aircraft Industries 
OIL Prospectors 
Surveying & Mapping Companies 
Aerial Surveying Projects 
City Planning & Highway Departments 
and many other purposes where per- 
manent original plons are needed. 
Schoelle: Papers may be obteined in sheets or rolls. 
depending on thick also with 1 white and 1 
cream side. 


Write tor sample and price lists to Dept. «1 Specially 
low priced sample orders available in rolls or sheets. 


GEO-Opric 


170 BROADWAY, NEW YORK 38, N. Y. 


PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 
Subsidiary—Barium Stee! Corporation 
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Films Available 


Moror Grapver--A 16-mm color and 
sound movie entitled, ‘Galion Makes the 
Grade” is available for distribution. The 
twenty-three min film is said to show in 
dramatic action the wonderful versatility 
of a Galion motor grader. All scenes were 
taken during the progress of actual con 
struction and maintenance work, and 


therefore give a good idea of the on-the-job 
performance of a Galion grader. Also in- 
cluded are animation sequences of the 
operation of the Galion hydraulic system, 
hydraulic side shift, gear type tandem 
drive, and range of operating speeds All 
types of operations, such as flat bottom 
ditching, bank sloping, grading, mix-in- 
place, ete, are presented in detail. In 
addition, many interesting factory scenes 
are included showing important steps in 
the manufacture of Galion graders. Those 
who would like to show the film, such as 
engineering schools, clubs, and other 
organizations interested in better roads, 
are requested to write direct to The Galion 
Iron Works & Mfg. Company, CE 11-121 
Galion, Ohio 


Heavy Equipment —A_ 16-mm_ sound 
color motion picture, “Digging For Your 
Future,” is available for distribution. It 
tells a twofold story: How Bucyrus. Erie 
products help to shape the earth for better 
living and how these products are con 
ceived, designed, built, tested, applied in 
the field and continually improved. The 
film opens with a series of views showing 
familiar examples of modern progress — all 
of them directly dependent on the work 
of excavating, earthmoving, or drilling 
machines and moves on to typical views 
of such equipment at work: general pur 
pose shovels, draglines, and cranes; 
quarry and mine shovels; a walking drag 
line; a 36 cu yd stripping shovel; a 250 
ton railway crane; water and oil well 
drills; a bulldozer and a 22 cu yd scraper 
The questions ‘“‘How have they come to 
be?” “How are they built?” initiate the 
second principal section of the film. The 
answers to these questions are provided 
through intimate views of the various 
states of the manufacturing process, from 
research in the field to testing of a finished 
excavator. The final section of the film 
shows field views of additional representa 
tive models in the Bucyrus-Erie lines of 
products, grouped according to the plant 
by which they are produced, and closes 
with further examples of how each of these 
machines, in its own way, is “Digging for 
Your Future.’ Bucyrus-Erie Company, 
CE 11-121, Publicity Dept., South Mil- 
waukee, Wis. 


if it’s concrete... 


UNIVERSAL 


world’s largest manufacturer of 
concrete sewer and culvert pipe 


26 plants for convenient, econom- 
ical service. 
30 years’ experience in pipe, 
cribbing, precast manholes, river- 
weights, flat base pipe. Name it, 
we moke it! 


UNIVERSAL 


CONCRETE PIPE CO. 


297 South High Street 
ae 


Columbus, Ohio 


Publishers of Famous ‘Pipe Dreams 
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Ihe following papers have become avail 
able as Proceedings-Separates. Following 
the date of issue of a paper, discussions 
thereof will be received for a period of three 
months, as specified on the cover of the 
paper. Titles will be added to this list 
every month, as they become available 
Technical division sponsorship is indicated 
by an abbreviation at the end of each item, 
the symbols referring to: Air Transport 
(AT), City Planning (CP), Construction 
(CO), Engineering Mechanics (EM), High 

way (HW), Hydraulics (HY), Irrigation and 
Drainage (IR), Power (PO), Sanitary Engi 


neering (SA), Soil Mechanics and Founda 
tions (SM), Structural (ST), Surveying and 
Mapping (SU), and Waterways (WW) divi 
sions. Papers issued prior to, and including, 
Separate No. 289, were not distributed 
under the present automatic mailing system 
If you have not registered in a Technical 
Division to receive its papers (one Division 
only) free of charge, please do so promptly 
by filling out and mailing the enrollment 
and subscription form (below) to Society 
Headquarters. For ordering separate pa- 
pers, use the convenient order form on 
page 124 


July 


200. Sand Compaction by Vibroflotation, 
by Elio d'Appolonia, Callix E. Miller, Jr.. and 
Thomas M. Ware. (SM) 


201. Wind Loads on Truss Bridges, !\ 
John M. Biggs. (ST) 


202. The Application of Heaviside’s Step- 
Function to Beam Problems, by John FE. Gold 
berg. (EM 


203. Control of Aquatic Growths in Reser- 
voirs by Copper Sulfate and Secondary Effects 
of Such Treatment, by Ray |.. Derby and 
W. Graham (SA 


(now am) 
(A) (wish to be) enrolled in the 


Enrollment and Subscription Form 


204. Engineering and Economic Problems 
Involved in Airport Location, by Robert N 
Cook (AT) 


205. Bending of a Constrained Circular 
Beam Resting on an Elastic Foundation, }\ 
Enrico Volterra and Randall Chung. (EM 


206. The Effects on Structures of Winds of 
Hurricane Force, by Herbert S. Saffir, (ST) 


207. Current Research in Sanitary Engi- 
neering at the University of Florida, by David 
B. Smith. (SA) 


208. The Key West Aqueduct, by P. Cor 
radi and Burr Lenhart. (SA) 


Division and receive 


automatically and WITHOUT CHARGE all of the "Proceedings" Separates 
issued under the auspices of this Division. 


(B) \ wish to subscribe to all of the Separates sponsored by the 
following Divisions: 


My account is to be CHARGED AT THE RATE OF $2.00 PER YEAR 
for each of the subscriptions listed in (B). (Charges for the period 
October 1, 1953, to September 30, 1954, will be included on the 
1955 dues statements to be mailed late in 1954.) 


My current mailing address is as follows: 


(Signature) 

(Membership Grade) (Date) 
(Street) 

(City) (State) 


PROCEEDINGS 
AVAILABLE 


George F. Snodgrass. 


November 


20%. The Gilmore Street Bridge, Jackson- 
ville, Florida, by Paul M. Huddleston. (SI 


210. Mapping the Unknown Everglades, 
by Jon S. Beazley. (SU) 


211. Photoelastic Analogy for Non-Homo- 
genous Foundations, by Allen J. Curtis and 
F. E. Richart, Jr. (EM) 


212. Topographic Mapping by the U. S. 
Geological Survey in Florida, by Danie! Ken 
nedy mst) 


213. Hydraulic Problems of Local Inter- 
ests under the Central and Southern Florida 
Project, by Herbert C. Gee (IR) 


214. Planning and Operating Turnpikes, 
by Charles M. Noble. (HW) 


215. Load Tests of Soils in the Miami 
Area, by J. Calvin Jureit. (SM) 


216. The John E. Mathews Bridge, | 
Maurice N. Quade and Richard S. M. Lee 


217. Design of Monolithic Concrete Frame 
Prestressed, by K. P. Milbradt and T. ] 
Kotodimos (ST) 


218 Wind Velocities During Hurricanes, 
by Robert C. Gentry (ST) 


219. Investigation of the Dead Load 
Stresses in the Mississippi River Veterans 
Memorial Bridge at East St. Louis, Illinois, 
by L. T. Wyly, R. W. Kluge, K. H. Lenzen. 
L. B. MeGammon, M. B. Lagaard, and EF. W 


Larson, Jr. (ST) 


220. Studies of Settlement and Seepage at 
Clark Hill Dam During and After Construc- 
tion, by Frank M. Bell. (SM) 


221. Innovation in Primary Road Program 
in Delaware, by Richard A. Haber. (HW 


222. Earth Overfiow Dike, Jim Woodruff 
Dam, by James M. Polatty. (SM) 


223. Applications of the Relaxation Tech- 
nique in Fluid Mechanics, by John S. M« 
Nown, En-Yun Hsu, and Chia-Shun Yih 
(EM 


224. Experimental Analysis, |) 
Pletta and D. Frederick. (EM) 


225. The Application of Power Series 
Transform to Linear Difference Equations in 
Engineering, by Leonard McFadden. (EM) 


226. Development of the Chemical and 
Allied Industry in the South, by C. ©. Hover 
(CO) 


227. U 1 F dati Conditions En- 
countered on the Central and Southern Florida 
Project, by Paul H. Shea. (SM) 


228. Reduction in Soil Strength with In- 
crease in Density, by Charles R. Foster. (<M 


229. Selection of Pumps and Design of 
High Volume-Low Head Pumping Stations, b 
(iR) 
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August 


230 
Turbulence Flume, by P. C 
Albertson, and D. Q. Matejka 


(HY 


Open Distribution Reservoirs, | 


Burnson. (SA) 


233 


(AT) 


Horonjeff. 


234 


Total Sediment Load Measured in 
Benedict, 


231. An Analysis of Water Quality Criteria, 
by J. E. McKee and Vinton W. Bacon. (SA) 
232. Control of Drinking Water Quality in 


Blair I 


Determination of Radii of Curvature 
of Taxiways, by John Hugh Jones and Robert 


Appraisal of One-Way Street System 
in Sacramento, California, by 1). J. Faustmann 


(HW 
4 235. California Experience in Correction of 

Landslides and Slipouts, by \. W. Root 
(HW 

236. Highway Engineering Educational 
Programs and Problems, by Harmer E. Davis 
and Ralph A. Moyer. (HW) 

237. Airport Standards, by Jolin Kyle 
(AT 

238. Some Practical Facts About Beach 


239. Radioisotope Removal in 
Waste Treatment, by Warren J 


Gserhard Klein. (SA) 


240 
Clarence EF 


Blee. (IR) 


241 
on Airport and Airway, 
(AT) 


Jet Transport Economics 
by J 


242. 
Herman W. Schull, 


Jr (IR) 


243 
John I 


Beaton and Paul G. Jonas 


244 
County Earthquake, by Henry | 
(sT 


245. 
Steel Arches, by Robert S. Rows 


246. Stress Measurements on 
Leandro Creek Bridge, by Ray WW 
Charles F. Scheffey (ST) 


247 
by George E 


Barnes. (SA) 


24s 
Period from October 1, 
1952: Progress Report of the 


and Sewage Treatment. (SA) 


249 
Rigid Frame Corners, by Harvey 
(ST) 


250 
Curved Girders, by James Michalos 
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Erosion in Florida, by Morris N. Lipp 


Structural Weldment Inspection, 


Committee 


(WW 


Modern 


Kautman and 


The Engineering Features of TVA, !\ 


Influence 


Borger 


Conservation of the Everglades, |); 


by 


Structural Observations of the Kern 
l Jevenkolb 


The Amplification of Stress in Flexible 


(ST 


the San 


Clough and 


The Disposal of Industrial Wastes, 


Advances in Sewage Treatment in the 
1951, to September 1, 


the Sanitary Engineering Division on Sewerage 


A Method for Calculating Stresses in 


Olander 


Numerical Analysis of Frames with 


(EM) 


November 1953 


Analysis of Continuous Composite 
Steel and Concrete Beams, by John Sherman 
(ST) 


251. 


252. Public Health Importance of Water 
Supply and Waste Disposal Works, by Danicl 
A. Okun. (SA) 


253. Criteria for Planning Utilization of 
Space for Major Air Terminal, by George D. 
Burr. (AT) 


254. River-Bed Scour During Floods, |!) 
E. W. Lane and W. M. Borland. (HY) 

255. Airport Traffic and the Puerto Rico 
International Airport, by Walther Prokosch 
(AT) 

256. A Graphical Construction for the De- 


flection of Structural Members of Variable 


Moment of Inertia, by Anthony Hoadley 
(ST) 
257. Putting a Sewage Treatment Plant 


into Operation, by Benjamin Benas. (SA) 


258. 


S. McNown. (EM) 


259 


cisco Bay, by B. L. Nishkian. (WW) 


September 


200 
Improvements, by James © 


Buckley. (AT) 


261. Numerical 
Frames in Space, by James Michalos 


] Papers are to be ordered by serial number 
to avoid unwanted duplication 


2 Every ASCE member registered in one of t 


Members’ 


papers ordered prior to August 1. 1954, will be i 


We per copy, members of Student Chapters 


ASCE. all Seoarates in any calendar 
bers of ASCE, $12.00, geae Student Chapters, 
of $0.75; libraries, $10. 


Standi 
in which @ 


TRANSACTIONS 
ACTIONS 
annual subscription rates 


Morrocco-grained binding 
Cloth binding 
Paper binding 


Mechanics of Manifold Flow, by John 


Revenue Bond Financing for Airport 


Analysis of Continuous 
(EM) 


INSTRUCTIONS 


all papers sponsored by that Division after September 


accounts will be charged at 25¢ each for every paver ordered specially 


4 Non-members of the Society may order copies of Proceedings payers by letter with remittance of 
25¢ per copy 


ing orders for all Separates from any one Division in env a year (excepting papers of a Division 
member registers for free copies), may be entered at $2.00 year—by members only. 


Specially selected ProceepInGs papers with discussions, will be included in Trans 
Annual volumes of TRANSACTIONS will continue to be available at the currently established 


262. Anchored Bulkheads, by Karl Ter- 
zaghi. (SM) 
203. Bridges on West Virginia Turnpike, 


by Elmer K. Timby (ST) 
264. The Fish Rescue Project at the Pacific 
Gas and Electric Company’s Contra Costa 


Steam Plant, by James E. Kerr. (WW) 


265. Prestressed Concrete Girders, Man- 
hattanville College, Purchase, N. Y., by Curzon 
Dobell. (ST) 


206. Progress in Prestressed Concrete 
Construction, by J. F. Jelley. (ST) 

267. Algae Responsible for Odor and Taste 
in Public Water Supplies, by George J. Turre 
(SA 

208. Rocky Mountain Mass Concrete 

(co 


Operations, by George P. MeIndoe 


209. Granby Pumping Plant Foundations 
and Design by W. R. Judd and W. H. Wolt 
(CO 

270. Construction of Granby Pumping 
Plant, by R. J. Willson. (CO) 


Salt Water Barriers in the San Fran- 


271. A Proposed Method for the Transit 
Lining of High-Speed Track, by Neil R 
Berndt. (SU) 

272. Treatment of Large Reservoirs with 


Alum to Reduce Turbidity, by Ray |... Derby 


and William K. Weight. (SA) 


Charts for Designing Air Chambers for 
Evans and 


273 
Pump Discharge Lines, by W. FE 
C. C. Crawtord. (PO) 


Analysis of Water Hammer by Char- 
A. M. Gray. (HY) 


274 
acteristics, by ( 


Please keep a record of Separates you have received 


he Technical Divisions will receive free, automatically 


Charges for 


neluded on the 1055 dues bills 


may be entered at the following annual rates: Mem- 
00, plus foreign postage charge 


00; non-members, $20.00 


To Members To Non-Members 


$4 00 00 
3.00 17 00 
2 00 16 00 
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275. Wave-Wash Control on Mississippi 


River Levees, by Rudolf Hertzberg. (WW) 


276. Highway Bridges on Deep Founda- 
tions, by Louis Duclos. (HW) 


277. Cooperative Topographic Mapping in 
California, by Conrad A. Ecklund. (SU) 


278. California Under Control, by Lansing 
G. Simmons. (SU 


279. Economic Aspects of Sanitary Engi- 
neering and Sanitation, by Thomas de S. Fur- 
man. (SA) 


280. Progress Report on Studies on the 
Design of Stable Channels by the Bureau of 
Reclamation, by E. W. Lane. (IR) 


281. The Development of the Turbulent 
Boundary Layer on Steep Slopes, by William 
J. Bauer. (EM) 


282. Cadastral Surveys in the United 
States, by William H. Richards. (StU) 


283. Flocculation and Flocculation Basins, 
by Thomas R. Camp. (SA 


284. Electronics in Surveying, by «. | 
Aslakson. (SU 


285. Community and Neighborhood De- 
velopment, by Russell H. Riley. (CP 


286. Inelastic Behavior of Reinforced Con- 
crete Members Subjected to Short-Time 
Static Loads, by |. H. N. Lee. (EM) 


287. Impuisive Motion of Elasto-Plastic 
Beams, by H. H. Bleich and M. G. Salvadori 
( E M 


200 201 «202 2038) 205) 


215 216 217 218 #219 220 221 
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320 
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If more than one copy of a paper is desired, indicate here 


Membership Grade 


Design of Recent Additions to Key 
West Aqueduct, by Walter J. Parks, Jr. (SA) 


Offshore Petroleum Installations, by 


Publication Procedure for Technical 
Direction Com- 
(to all Divisions) 


Lateral Buckling of I Beams Under 
Thrust and Unequal End Moments, by Mario 


Strength of Columns Elastically Re- 
strained and Eccentrically Loaded, by P. P. 
Fisher, and George Winter. 


Stresses and Displacements in Thin 
Shells Composed of Cylindrical and Spherical 
Segments, by Mario G. Salvadori. (ST) 
Recent Additions and Improvements 
to the Hales Bar Hydroelectric 
Adolph A. Meyer 


Plant, 


Discharge Characteristics of Tainter 


An Experimental Investigation and 
Analysis of Net Area in Tension, by 
Brady and D.C (EM) 


High Velocity Tests in a Penstock, by 


Joint Translation by Cantilever Mo- 
Grinter and C. H 


My 


229 
259 
27 


289 
304 
319 


November 


299. Plastic Buckling of Eccentrically 
Loaded Aluminum Alloy Columns, by J. W. 
Clark. (EM) 


300. Designing Aluminum Alloy Members 
for Combined End Load and Bending, by H. N. 
Hill, E. C. Hartmann, and J. W. Clark. (EM) 


301. Public Relations Aspects of Consult- 
ing Sanitary Engineering Work, by M. H. 
Klegerman. (SA) 


302. Stabilization of Municipal Refuse by 
Composting, by P. H. McGauhey and Harold 
B. Gotaas. (SA) 


303. Planning and Executing a Uniform 
Pollution Abatement Program for the Kansas 
River Basin, by Dwight F. Metzler. (SA) 


304. Chesapeake Bay Bridge, by FE. F 
Ball. (CO) 


305. Surveys and Maps —Vital to the Solu- 
tion of Problems of Mass Transportation, by 
Benjamin Everett Beavin, Sr. (SU) 


306. An Engineering Approach to Blast 
Resistant Design, by N. M. Newmark. (ST 


307. Sewage Aeration Practice in New 
York City, by Richard H. Gould. (SA 


308. Movements in the Structural Con- 
crete at Conowingo Hydro Plant, by Stanley 
Mover and Viggo Hansen (PO) 


30 Special Design Features of Water 
Works Facilities Handling Highly Turbid 
Waters, by R. GG. Kincaid. (SA) 


310. Sewage Aeration Practice in the Sani- 
tary District of Chicago, by Norval E. Ander- 


son 


411. Estimating the True Consolidation Be- 
havior of Clay from Laboratory Test Results, 
by John H. Schmertmann. (SM) 


312. Composting of Garbage and Sewage 
Sludge, bv Eric Eweson. (SA) 


313. General Design of the East Delaware 
Water Supply Tunnel, by Stanley M. Dore 
(ST) 


414. Further Investigations of Concentra- 
tion of Raw Sludge, by J. F. Laboon. (SA) 


415. The Structure of Inorganic Soil, by T. 
William Lambe. (SM) 


416. The Effect of Jet Aircraft on Airport 
Pavements: Investigations Conducted by the 
Corps of Engineers, by Gayle McFadden 


(Al 


417. The Effect of Jet Aircraft on Airport 
Pavements: Investigations Conducted by the 
Bureau of Yards and Docks, by J. A. Bishop 
(AT) 


318. Some Economic Aspects of Waterway 
Projects, by Haywood.R. Faison. (WW) 


319 Some Irrigation and Drainage Prob- 
lems of Mediterranean and Middle East 
Countries, by Martin R. Huberty. (IR) 


320. Peak Discharge for Highway Drainage 
Design. by Carl F. Izzard. (HW) 
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Professional Services 


Listed alphabetically by states 


EWIN ENGINEERING 
CORPORATION 


Design and Construction 
Investigations, Reports, Appraisals, Esti- 
mates and Management Surveys, Port 
Facilities, Foundations, Industrie! Plants, 

Bridges and Structures 


P. ©. Box 361 


Mobile 3, Ale. 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Tunnels — Bridges — Highways — Air- 
ports — Industriel Buildings Harbor 
Structures—Vessels, Boets & Floating 
Equipment—Soils, Material & Chemical 

Laboratories 
New Orleans, Le. 


Mobile, Ale. 
Washington, D.C. Houston, Texas 


DUVAL ENGINEERING & 
CONTRACTING CO. 
Genera! Contr actors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville Floride 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Airports — Dreinege — Electric Power 


Flood Control — Industrial Rete Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscatine, lowe 


RADER ENGINEERING CO. 


Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 
Tunnels, Highways, Airports, Traffic, 
Foundations, Buildings, Reports, 
Investigations, Consultetions 


111 N.E. 2nd Avenue Miami, Floride 


HAZELET &@ ERDAL 

Consulting Engineers 

Bridges — Foundations 
Expressways — Dams — Reports 


Chicago 
403 Commerce Bidg., Louisville 
Dixie Terminal Bidg., Cincinnati 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply, 
and multiple purpose projects, flood end 
erosion control, river basin development 
planning, dams and their foundations, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, Sen Anselmo, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 


Los Angeles @ San Francisco 
Portland © Seattle @ Salt Lake City 
New York @ London 


Genera: 816 bg Street 
Los Angeles 17 


FAIRCHILD AERIAL SURVEYS INC. 
Aerial Photography @ Contour Maps 
Explorations Surveys @ Airborne Mag 
netometer Surveys @ Shoran Mapping 
@ City Maps @ Highway Maps 
224 E. 11th St., Los Angeles 15 
4630— 30 Rockefeller Plaza, New York 
Boston Seattle 


D. B. GUNMENSKY 
Civil and Structural Engineer 
Investigations, planning, location desian 
construction, costs 
Hydro-electric power weter supply 
dams, tunnels, unusual structures 
Domestic and foreign 
Sierra St., Berkeley, Calif. 
el. Landscape 6-10183 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations Reports —Desian 
Procurement—field Engineering 
Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, Californie 


MAURSETH & HOWE 
Foundation Engineers 
Airports, Highways, Tanks and 
Structures 
Offices and Eastern 
Laboratories: 
8953 Western Ave. 


George R 
Los Angeles 47, Calif. Newark, NJ. 


KAISER ENGINEERS 
Division of Henry J. Keiser Company 
ENGINEER - CONTRACTOR 
investigations Reports Valuations 
Design - Construction 
Twinoaks 3-4600 


1924 Broedwey Oakland, Celif. 


ALVORD BURDICK & HOWSON 


Consulting Engineers 


Water Works, Sewerage, Weter Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, lil. 


TOWNSEND 
SSOCIATES 
Water Flood Control! 
& Drainege. Express Highweys, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Ges and 


Electric Transmission Lines 
351 East Ohio Street 11, Mi. 
Indiana St., Gre ind. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 


Transportation, Public Transit end 
Traffic Problems 


Industrial Plants, Grede Separations 
Railroads, Subways, Power Plants, 
Expressweys, Tunnels, Municipe! 
orks 


150 N. Wacker Drive, 79 McAlister St. 
Chicago 6, lil. Sen Francisco 2 


GREELEY AND HANSEN 
Engineers 


Semuel A Greeley, Pi 
Thomes M. Kenneth Vv. 


Water Supply, Water Sewer- 
age, Sewage Treatment, Refuse Disposal, 
ndustrie!l Wastes 


220 S. State Street, Chicago 4, Ill. 


HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Herze 
E. Monttord Fucik Calvin V. Davi 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Steet, Chicago 6 


SOIL TESTING SERVICES, INC. 
Carl A. Metz 
John P. Gnaedinger 
Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 


3529 N. Cicero Ave., Chi 41, i. 
1844 N. 35th Street, Milwaukee Wise. 
1105 E. James Street, eee Mich. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewersge 
Power Development Water Systems 
Trafic Surveys Industrie! Plants 
Floed Control Recreational Facilities 
Airports Investigations end Reports 


805 East Miller Steet 
Springfield, Illinois 


EUSTIS ENGINEERING COMPANY 
FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Laboratory Tests 
Foundation Analyses Reports 


Soil Borings 


3635 Airline Highway 
New Orleans 20, La. 


WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 


Sewerage and Water Systems, Airports 
Industria! and Power Plants and Other 
Structures 
Reports — Designs Specifications 

upervision 


1304 St. Paul Steet, Baltimore 2, Md. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 
Railway Dry Docks, Floating Dry Docks, 
Besin Dry Docks, Shipyards, 
ort Facilities 
Investigation, Reports, Design 
Supervision 


238 Main St., Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 


Investigations and Reports 
Dams Reservoirs, Tunnels, Foundations, 
Groundwater Supplies and Resources 
Non-Metallic Minerals 


6 Beacon Street 
Boston 8, Mas: 


DUFFILL ASSOCIATES, INC. 
Consulting Engineers 


80 Boylston St., Boston 16, Mass 


FAY, SPOFFORD & THORNDIKE 


ngimeers 
Charles M. Spofford mn W. Horne 
John ive William L. Hyland 
Bion A. Bowmen Frank L. Lincoln 


Canoll A. Farwell Howard J. Williams 


Airports —Bridges —Turnpikes 
Woter Supply, Sewerage and Drainage 
Port & Terminal Works—-Industrial Bldgs. 


Boston New York 


GLOSSARY: 


$1.00 extra per copy. 


ing,” as indicated. 


NOW AVAILABLE 


WATER AND SEWAGE 
CONTROL ENGINEERING 


A Wealth of Engineering Terms, 276 pages with 4,200 
Definitions and Cross References 


Price $2.00 


(50% discount to members for first copy) 
A limited number of cloth bound copies available at only 


SEND AT ONCE USING THE COUPON BELOW 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


Please forward “GLOSSARY: Water and Sewage Control Engineer- 


(To Members) 


Payment is enclosed herewith 
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Professional Services 


Listed alphabetically by states 


JACKSON & MORELAND 
Engineers and Consultants 


Utilites and Industrials 
Design and Supervision of Construction 
Reports— Examinations— Appraisals 
Machine desiqn-——Technical Publications 


Boston New York 


METCALF a EDDY 
Engineers 
Investigations Reports Desian 
bupervision of Construction 
and Operation 
Valuation 
Statler Building 
Boston 16 


Management Laboratory 


BENJAMIN S. SHEINWALD 


Architecture! Consultants 
on 
Engineering Projects 
Design — Supervision — Reports 


85 South Street, Boston 11, Mass. 


The Thompson & Lichtner Co., Inc 
Civil 
Desian, Supervision Testing 
Engineering and Production Studies 
special Structures, Tunnels. Airports 
Highways. Foundations 


Office and Laboratory Brookline, Mass. 


and Industrial Engineers 


BLACK &@ VEATCH 
Consulting Engineers 
Water Sewage Electricity — industry 


Reports, Desian Supervision of Construc 
tion Investigations, Valuation and Rates 


4706 Broedwey Kensas City 2, Mo 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 9th St. 


GUNITE CONCRETE & CONST. CO. 


Since 1915 


Engineers — Contractor 


Design Construction Reports 


1301 Woodswether Rd. Kansas City, Mo. 
Chicago inneapoli 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges Structures and Reports 
Industrial and Power Plant 
naineering 


Syndicate Trust , Lowis 1, 


220 Bush Street, 


A. L. ALIN 
Consulting Engineer 


5927 N. 24 St. 
Nebraske 


ams, Hydroelectric Power 
Flood Control 


Francisco 4, 


KELCEY AND BECK 
Consulting Engineers 
Survey Reports Studies — 
Transportation, Trafic sign 
Supervision — Management Port and 
Herbor Works Terminals Expressways 
Highweys — Grede Separations 
Bridges—Tunnels—Water Supply 
3 William Street 250 Park Avenue 
Newark 2,N.J. New York 17, N.Y. 


PORTER, URQUHART & BEAVIN 
O. J. Porter & Co. 

Engineers 

Airports —Highways —Dams — Structures 
Foundations— Stabilization Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
568 West Third os Angeles 

516 Ninth St, Sacramento 14, 


Additional 
Professional 


Cards on 


Preceding Page 


AMMANN & WHITNEY 
Consulting Engineers 
Design —Construction Supervision 
Bridges, Buildings, Industrial Plants, 
Special Structures, Foundations, 
Airport Facilities 
Expressways 
76 Ninth Avenue, New York 11, N.Y. 
724 E. Mason Street, Milwaukee 2, Wis. 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 

Clinton L. Bogert Ivan |. Bogert 

Robert A. Lincoln Donald M. Ditmars 
Water and Sewage Works 

Refuse Disposal Industrial Waste 

Airports Flood Control 

624 Madison Avenue, New York 22, 

New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 


Water and Sewage Works 
Industriel Wastes Refuse 
Dispose! —Municipal! Projects 
Airkelds—Industrial Buildings 
Reports Designs Estimates 
Valuations aboratory Service 


110 Williem St., New York 38, N. Y. 


FRANK L. EHASZ 
Consulting Engineers 


Bridges, Airports, Parkways 
Supervision of Construction 
Investigations, Reports 


730 Filth Avenue, New York 19, N.Y. 


Structures 
Design 


HARDESTY & HANOVER 
Consulting Engineers 


Movable Bridges, Han 
over Skew Bascule, Grade Eliminations 
Foundations, Other Structures, Super 
vision, Appraisals, and Reports 


101 Park Avenue, New York 17, N.Y. 


Long Span and 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 


Harbors, Piers & Bulkheads, Drydocks, 
Foundations, Soil Mechanics, Industria! 
Plants, Water Supply, Flood Control, 
Airports, Highweys, Bridges, Power 
& Industrie! Waste Disposal 


Fidelity. Phile Trust Bids. 


jam Street New York 5, N.Y. 
Philadelphie 


HAZEN AND SAWYER 
ngineers 

Richard Hazen W. Sawyer 
Municipal and Industrial Water Supply 
Purihcation and Distribution, Sewage 
Works and Waste Disposal, investiga 
tions, Design, Supervision of Construc 
tion and Operation 


110 East 42nd St., New York 17, N. Y. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
xpress Highways 
Administrative Services 
1805 Grand Avenue 55 Liberty Street 
Kansas City 6, Mo. New York 5, N.Y. 


KNAPPEN.TIPPETTS- ABBETT 
MeCARTHY 


Engineers 
Ports, Harbors, Flood Control Irrigation 
ower, Dams, Bridges, Tunnels 
Highways Railroads 
Subweys, Airports, Trafic, Foundations 
Water Supply, Sewerage, Reports 
Design. Supervision, Consultation 


62 West 47th Steet, New York City 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Water Problems 
Investigations, 


Water Supply, Salt 
Dewatering, Recharging 
Reports 


551 Filth Avenue, New York 17, N.Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc 
tures, Soil Studies and Tests, Reports, 
Desiqn and Supervision 
420 Lexington Ave.. New York 17, 
N_Y. 
ARSONS, 
ALL MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Air 
ports, Trafic and Transportation 
Reports, Subways, Harbor Works, 
Dams, Canals, Power Projects 
Industrial Housing 
Sewerege and Water Supply 
51 Broadway New York 6,N.Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Malcolm Pirnie Emest W. Whitlock 
Robert D. Mitchell Carli A. Arenander 
Melcolm Pirie, J. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 
25 W. 43rd Street, New York 36, N. Y. 


THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special! 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Sewerage, Drainage, Ref 
Industriel Wastes, City 

Planning 


50 Church Street, New York 7, N. Y. 


Water Works, 
use Incinerators 


SEELYE STEVENSON VALUE & 
KNECHT 


CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Manufacturing Plants 
Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, N.Y. 


SE VERUD-ELST AD-KRUEGER 
Consulting Engineers 


Structural Design —Supervision —Reports 
Buildings —Airports Special Structures 


415 Lexington Ave., New York 17, N.Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 


Singsted David G. Baillie, Jr. 
Tunnels, Subwey:, Hi: 
Foundations, Parking ages 


Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N.Y. 


FREDERICK SNARE CORPORATION 
Engineers-C ontractors 
Harbor Works Bridges) Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N.Y. 
Santiago, Chile Sen Juan, P.R 
Havens, Cubs Lime, Peru 
Bogote, Colombie Caracas, V 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Desian, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N.Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


THE AUSTIN COMPANY 
Design Construction Reports 
Plant Location Surveys Domestic & 

Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 


EMERSON 


Consulting Engineers 


Sewerage, Garbage 
Valuations—Le 


Industrie! 
ratories 


Water, 
Wastes 


Leader Woolworth 
Cleceleed 1%, ©. New York 7, 
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RS—CONSULTING 


© Supervision of Construction — 
INDUSTRIAL BUILDINGS 
Stediums @ Grand Stands @ Field Houses 
Air Conditioning Systems © Bridges 
ing Compaen 
7016 Euclid Avenue, Cleveland 3, Ohi 


EDWARD J. SCHAEFER 
Consulting Ground- Water Hydrologist 
investigations, Reports, Advice 


Underground Water. Supply Problems 
607 Glenmont Ave., Columbus 14, Ohio 
Telephone Ludlow 3316 
CAPITOL, ENGINEERING 
DESIGN AND SURVEY ve 

ROADS AND STREETS 
5 ; WATER WORKS 
PLANNING IRPORTS 


BRIDGES TURNPIKES “DANS 
Executives Offices 


w Pennsylvania 
Pa. 
Delles, Texas Paris, France 
GANNETT ‘FLEMING CORDDRY & 
CA INC, 
ngineers 


Dems, Water Works, Sewage, Industria! 
Waste and Gerbege Disposal Highways 
Bridges and Airports, Traffic and Parking 
Appraisals, Investigations and Reports 
HARRISBURG, PENNA. 
Pe. Philadelphia Pe. 
Daytone Beach, Fla. 
MODJESKI AND MASTERS 


Computing Engineers 


G. H. Rendall J. R. Glese 
Cc. W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundetions 
State St. Bids. Philadelphia, Pa. 
Herrisburs, Pe. New Orleans, Le. 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Weter, Sewage and industriel Waste 
Problems, Airhelds, Refuse Incinerators 
Dems, Flood Control, Industria! Buildings 
City Planning Reports, Valuations 
Leborastory 
121 So. Broad Street, Philadelphie 7, Pe. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dems and Power Problems 


Hydro Electric Developments 
Foundation 


121 S. Broad St. Philadelphia 7, Pe. 


G. G. GREULICH 
Consulting Engineer 
Investigations, Reports, Advice 
Pile Foundations, Sheet Piling, 
Coferdams, Bulkheads, Piers, 
Bridge Decks, Bank Vaults 
Steel Product Development 
1346 Connecticut 778 Osage Road 
Washington 6,D.C. Pittsburgh 16, Pa. 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants) -Werehouses 
Commercial Buildings Office Buildings 
Laboratories— Steel and Reinforced 
Concrete Design —Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pe. 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purihcation 
rewerage and Sewage Disposal! 
Valuations, Laboratory, City 
lanning 


1312 Park Bidg., Pittsburgh 22, Pe. 


GILBERT ASSOCIATES, INC. 
Engineers @ Consultants @ Constructors 
READING, PA. 

Surveys - Design Supervision 
Sanitary 
Industrials and Utilities 
Domestic and Foreign 
New Washington . Philedelphie 
Rome . Manile . Medelin 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Covel Engineers, Planners, and Surveyors 
Airports Highways Sewage Dispose! 
Systems Water Works Design and 
ation City Plenning——Municipe! Enq 
neering—All Types of Surveys 


Home Office: Rochester, Pa. 
Branch : 
Jackson, Miss. Harisburg, Pe 


USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them 
Write Today For Rates. 


Cc. W. RIVA CO. 

Edgar P. Snow 
Highways, Bridges, Tunnels, Air 
ports, Foundations, Sewerage, Water 
Supply, Reports, Design and Super 
vision. 


511 Westminster St. 


Engineers 


Prov. 3, R. I. 


R. C. JOHNSON 
Consulting and Designing Engineer 


Structures —Buildings, 
Hydraulic & Sanitary Contro! 


1226 Bull St., Columbie 1, S. C. 


JACK R. BARNES 
Consulting Ground- Water Engineer 
Exploration —Eveluation—Development 
Underground Water Supplies 


308 W. 15th St. Tel. 7-5407 
Austin, Texas 53-4751 


WILLIAM F. GUYTON 
Consulting Ground- Water Hydrologist 


Underground Water Supplies 
Investigations, Reports, Advice 


307 W. 12th St. 


Austin 1, Texes Tel. 7-7165 


ENGINEERS TESTING 
LABORATORY, INC. 


Foundation and Soil Mechanics 
Investigations 


Soil Borings Laboratory Tests 
Foundation Analyses eports 
3313 Main St. Houston, Texas 


GREER & McCLELLAND 
Consulting Foundation Engineers 


Foundation Investigations — 
soil testing—undisturbed sampling and 
core drilling. 


2649 N. Main Houston 9, + ws 
98 Greenwood Ave., 


LOCKWOOD & ANDREWS 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roeds, Airports Structures, Earthworks 
Mechanical & Electrica! 
Reports Design— Supervision 
Surveys — Valuations 
Corpus Christi-Houston-Victorie, Texas 


PRELOAD ENGINEERS INC. 
Founded—1934 
Consultants in Prestressed Design 
Designers of more than 800 prestressed 
concrete bridges, buildings, tanks and 
high pressure pipe lines erected in North 

America since 1934 


955 North Monroe St., Arlington, Ve. 


33 West 39th Street 
New York 18, N. Y. 


Please send ASCE Manuva! No. 31. 


SHELL ROOF DESIGNS 


SIMPLIFIED! 


You can save weeks and months of tedious compu- 
tations by using ASCE Manual No. 31. 
of charts and tables of coefficients enable establish- 
ment of final moments and forces by simple slide rule 
operation. The most complicated layouts can be de- 
signed surely, safely, in ao matter of hours. In addition, 
it helps evaluate the economics of column arrangement. 
Also permits speedy study of such variables as chord 
width, span length, thickness and curvature of shells. 
Send for it now on attached coupon. Only $5.00; 
usuol 50% discount to members. 


Its 177 pages 


American Society of Civil Engineers 


Enclosed is my check for $. 


State. ... 
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Alan Wood Steel Company .. eee 102 
Allied Structural Steel Companies. . . 94 
Allis-Chaimers Manufacturing Company ......+ 15 
American Association of State Highway Officiols. . . . . 120 
American Cast Pipe Company. . . . . 77 
American Concrete Pipe Association . . . . - 14 
American Concrete Pressure Pipe Association . . . 89 
Arkwright Finishing Co. eon 98 
Armco Drainage & Metal Products, et 91 
Bethlehem Steel Company... . 22 

Bludworth-Marine, Division of National- Simplex Bludworth, 
Brown & Brown, Inc. . . ‘beeen 
Cast Iron Pipe Research Association . . . . . «= 24 and 25 
Caterpillar Tractor Co. ‘ . Band? 
Chicago Bridge & Iron Compeny 19 
Concrete Reinforcing Stee! institute pees eens 10 
118 


Drilled-in Caisson Corporation 


33 West 39th Street 


AAduertising Manager 


James T. Norton 
New York 18, Y. 


Representatives 


EASTERN 


Ropert S. CYPHER 
33 West 39th St., New York 18, N. Y. 


MID-WESTERN 


Dwicut EARLY AND SONS 
100 North La Salle St., Chicago 2, III. 


WESTERN 


COMPANY 


625 Market St., San Francisco 5, Calif. 
3727 West Sixth St., Los Angeles 5, Calif. 
National Building, 

1008 Western Ave., Seattle, Wash. 
3217 Montrose Boulevard, Houston 6, Texas 


Colorado National Bank Bldg., Denver 2, Colo. 


to Advertisers 


The Earle Gear & Machine Company ........-. 15 
4 and 5 
Fennel Instrument Corp. of Americo . 96 
The Giles Drilling Corporation . . . . 32 
Hardinge Company, Incorporated. ..... . 
The Ingalls lron Works Company ....... «ses 79 
International Harvester Company ....... .- 100 and 101 
Irving Subway Grating Co., Inc. ee 109 
cesses 28 and 29 
Layne & Bowler,inc. . . . . 
Leupold & Stevens Instruments, tne.. 116 
Lock Joint Pipe Company ees 4th cover 
Lone Stor Cement Corporation . . . . 30 
National Clay Pipe Manufacturers, inc... . . . 1 
Noylor Pipe Company . . 93 
The Permutit Compony 87 
Pittsburgh Des Moines Steel Co. 2 
Raymond Concrete Pile Co. . . 2nd cover 
113 
Servicised Products Corp. 110 
Sika Chemical Corp. . . . . 
Simplex Valve and Meter Company... ......-. 92 
Solvay Process Division, Allied Chemical & Dye Corporation 103 
Sonoco Products Compony. . . 99 
Spencer, White & Prentis, inc. 110 
113 
Superior Concrete Accessories, Inc. 7 
Superior-Lidgerwood-Mundy Corp. . . . 114 
United States Pipe and Foundry Co.. . . 12 
Henry Wild Surveying Instruments Supply Co. of America, 
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In every realm of water consumption Layne is on the 
job. The industrial giants in manufacturing, 
petroleum, textiles, chemicals, paper—-wherever water is 
used quantity--rely on Layne engineered and con- 
structed wells and pumps. Cities and farms, too, turn to 
Layne for dependable, economical water supplies. 
Layne Does It All 

Layne installs better water systems at less cost because 
Layne does the whole job. From initial surveys and test 


world’s 


Watler wh it] 


drillings to completed system and followup maintenanc 
you deal with only one organization. Layne’s 70 years of 
world-wide experience in every ficld water supply 
equips us to serve you best. 

Let Us Advise You 

For information on any phase of water development, 
modernization, maintenance or pump equipment, consult 
your nearest Layne Associate Company. Or write Layne 


& Bowler, Inc., Memphis 8, Tenn. 


Water Wells - Vertical Turbine Pumps - Water Treatment 


Layne Associate Companies Throughout The World 


4 

Meat Packing U. S. Government Ice - Refrigeration 

} 


They all come back for more... 


from 


36” Lock Joint Reinforced Concrete Laying 72” Lock Joint Reinforced 
Cylinder Pipe being installed Concrete Cylinder Pipe at 


for Norfolk, Va. Detroit, Mich. 
. Alexandria, Va. + Altus, Okla. 


Ashtabula, Ohio + Baltimore, Md. 
Bethlehem, Pa. * Birmingham, Ala. 


Boston, Mass. * Caracas, Venezuela 

Charlotte, N. C. + Chattanooga, 

Tenn. * Chicago, Ill. Cleveland, 
Ohio « Cumberland, Md. * Denver, 

Colo. + Detroit, Mich. * Dominican 

Republic * E. St. Louis, Ill. + Flint. 

Mich. * Ft. Collins, Colo. + Greeley, 


Colo. + Greensburg, Pa. 


Harrisburg, Pa. Hartford, Conn. 


YEAR AFTER YEAR satisfied customers turn and return to 
Lock Joint to solve their pressure pipe problems. The customers listed 
on this page have reordered Lock Joint Pipe from twice to more 
than forty times for the continuing construction of major water 
works installations . . . a total of nearly 1,500 miles of Lock Joint 
Pipe delivered on reorders alone. The variety of Lock Joint’s 
a designs makes the pipe suitable for any water works project 
requiring pressure pipe 16” in diameter or larger. Its low first cost, 
negligible maintenance charges, permanent high carrying 
capacity and unfailing service cause more and more water works 
- officials to agree that “You can’t go wrong with Lock Joint.” 


Houston, Tex. * Huntington, W. Va. 
Huntsville, Ala. + Hyattsville, Md. 
Johnstown, Pa. + Kansas City, Mo. 
Little Rock, Ark. + Louisville, Ky. 
Maracaibo, Venezuela + Mobile, 
Ala. * Newark, N. ]. * Newport 
News, Va. * New York City, N. Y. 
Norfolk, Va. + Paterson, N. J. 
Portland, Me. * Portsmouth, Va. 
Providence, R. L. + Pueblo, Colo. 
Richmond, Va. * Rochester, N. Y. 
Saginaw, Mich. * San Juan, Puerto 
Rico * Shreveport, La. + South 
Pittsburgh, Pa. + Syracuse, N. Y. 
Tennessee Valley Authority 
Toledo, Ohio + Trenton, N. J. 
Tulsa, Okla. * Washington, D. C. 
W. Palm Beach, Fla. * Wichita, 
Kan. * Wilmington, Del. 


Worcester, Mass. 


Installation of 
00" Lock Joint 
Reintorced 
Concrete 
Pressure Pipe 
for Denver, 
Colo. 


Laying 66” 
Lock Joint ®& 
Reinforced 
Concrete 
Pressure Pipe 
for Tulsa, Ola. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manu- 

3 facture and installation of Reinforced Concrete Pressure Pipe for Water Supply 
3 and Distribution Mains 16° in diameter or larger, as well aa Concrete Pipes of 
all types for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, S. C. 
SEWER & CULVERT PIPE PLANTS: 

Casper, Wyo. * Cheyenne, Wyo ¢ Denver. Col. ¢* Kansas City, Mo. 
Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. * Wichita, Kan. 
Kenilworth, N. J. © Hartford, Conn. * Tucumcari, N. Mex. * Oklahoma City, 
Okla. * Tulsa, Okla. * Beloit, Wis. * Hato Rey, P. R. * Caracas, Venezuela 
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